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troutman 
integrated 
magnetic 
implant 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant 
Description and surgi- is accomplished without the use of a pin attach- 
cal technique is avail- ment for direct transmission of motility, but 
able upon request. Color 
Gen athens eneiedl through the use of a magnetic field which is 
technique will be created between the implant and the prosthesis 


loaned upon request to by the use of magnets in both. This allows com- 


clinical groups. 
plete coverage of the implant by Tenon's and 


the conjunctiva and still maintains positive in- 


tegration. 


© THE SIMPLICITY OF TECHNIQUES REDUCES SURGICAL TIME 
© COMPLETE COVERAGE OF THE IMPLANT REDUCES SECRETION 
© PERMANENT (LIFE-TIME) MAGNETS ARE USED 
© EITHER A STOCK OR CUSTOM MADE PROSTHESIS CAN BE USED 


ougelman, 
(seri | Mager and G tne. 
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Most effective antagonist for atropine 


FLOROPRYL 


(ISOFLUROPHATE, MERCK) 


ADVANTAGES: FLOROPRYL reverses the effects of 
atropine in the eye and is recommended for this pur- 
pose when atropine has been used in glaucomous or 
pre-glaucomous eyes. Its action is more prolonged 
than physostigmine or pilocarpine, so that its applica- 
tion is often more effective in counteracting mydriasis. 


A recent review! concludes that FLOROPRYL is the 
most potent and effective agent available for counter- 
acting homatropine and atropine. |. Leopold, I. H., 
and Cleveland, A. F.: Am. J. Ophth. 36:226, Feb. 1953. 


SUPPLIED: As a 0.1 per cent solution in peanut oil. 
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BAUSCH & LOMB 


++ the Cataract Bifocal...as good to look at... as it is good to look through 


Fused Lenticular Panoptik 


Optical performance and cosmetic ap- 
pearance are mutual considerations to 
the practitioner who seeks to give satis- 
faction and peace-of-mind to the post- 
operative cataract patient. From both 
standpoints, the Panoptik Lenticular 
Cataract bifocal provides a new standard 
of excellence. Lighter in weight, thinner 
in construction and with front curves 
resembling normal prescriptions, this 
design is greatly superior in appearance 
to earlier cataract lenses. Optically, it 


Meijer Lens: Special Nekreme 
Crown glass (Plus-power in the len- 
edge, though much weaker, 
ellews patient seme recegni- 
fien of form in periphersl 


Lenticular Field: Special 
high index barium gless. 


Bifecal Segment Same 
index glass as lenticular 


offers a wide reading field at normal 
reading level. Great flexibility is afforded 
in placement of optical centers. Flexi- 
bility, too, in base curves—bi-convex, 
plano base or — 3.00 base—can be pro- 
duced from the same blank. This facili- 
tates service from the laboratory—a 
single pair of blanks, in each of the 
called-for reading additions, constitutes 
a stock from which any aphakic pre- 
scription can be made. 

In Soft-Lite, too 


Cross-section comparison of Panoptik Fused Lenticu- 
ler Cataract and one-piece bifeca! of seme (— 12.500) 
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Cortef* 


for inflammation, 


neomycin 
for infection: 


1. Neo-Cor lef ointment (topical) 


Each gram contains: 


Hydrocortisone acetate .......... 5 mg. 
(0.5%) or 10 mg. (1%) or 25 mg. (2.5% 
Neomycin sulfate 

Butyl-p-hydroxybenzoate ....... 1.8 mg. 


Supplied: 
5 Gm. and 20 Gm. tubes in plastic cases 


A Neo-Cor lef ophthalmic ointment 


Each gram contains: 
Hydrocortisone acetate .. 15 mg. (1.5%) 
Neomycin sulfate 


Supplied: 1 drachm applicator tubes 


d. Neo-Cor lef drops (eye and ear) 


Each cc. contains: 
Hydrocortisone acetate .. 15 mg. (1.5%) 
Neomycin sulfate 


Supplied: 5 cc. dropper bottles 


SSCQUIVALENT TO 3.6 


THE UPJORN COMPANY, KALAMAZOO, MICHIGAN 
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AFTER TREATMENT 


TOPICAL HYDROCORTONE REDUCES BOTH EXCESSIVE VASCULARIZATION AND SCARRING 


Sight-saving therapy in corneal injuries 


ACETATE 
(HYDROCORTISONE ACETATE, MERCK) 


HYDROCORTONE is a principal adrenocortical 
steroid and the one with the most pronounced 
anti-inflammatory action at the tissue level. 
Ophthalmic preparations of HYDROCORTONE 
effectively block the inflammatory response 
whether due to physical trauma, chemical 
irritants, foreign protein or other specific 


allergens. Certain patients who do not show 
adequate response to cortisone may be treated 
satisfactorily with HYDROCORTONE. 
SUPPLIED: Sterile Ophthalmic Suspension of 
Hyprocortone Acetate : 0.5% and 2.5%, 5 cc. 
vials. Ophthalmic Ointment of HypRocor- 
TONE Acetate: 1.5%, 's oz. tubes. 


HYDROCORTONE is the registered trade-mark of Merck & Co., Inc. for its brand of hydrocortisone. 
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WIDESITE 


CORRECTED CURVE LENSES 


Widesite Corrected Curve Lenses are 
always and only FIRST Quality. 

Surfaces are polished to mirror finish... 
free from surface aberration...no seeds, 
bubbles, strice or other internal flows... 
correctly centered, with precision 

curves and exact powers... 


accurately controlled thickness. 


ALWAYS AND ONLY FIRST QUALITY--- 


They give your patients clear, undistorted vision 
from edge to edge of lens, by minimizing 
margina! astigmatism within acceptable limits. 
You can depend on Widesite lens quality for faithful 
interpretation of your Rx. Shuron engineering 
and production skills are now concentrated on 
Widesite lenses... with Shuron leading the optical 
industry in the program thot anticipates the eventual 
elimination of oll but Corrected Curve Lenses. 
/ Shuron Optical Co., Inc. 

Geneva, New York 
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HAND MODEL ON 
FLOOR STAND 


Here is a scientifically designed lighting instrument 
for every practitioner who must examine or operate 
within small and recessed body areas... such as the 
vagina, eye, throat, nose, or ear. 

The AO Operating Lamp throws a uniformly bril- 
liant spot of light approximately 3” in diameter. The 
size of spot may be reduced by means of an iris 
diaphragm, and the light intensity controlled by 
variable transformer. The firm pistol-grip handle 
permits easy one-hand manipulation. When attached 
h| to the floor stand goose neck, it is securely held at 
the desired angle. 

Supplied with each instrument is a right angle 
mirror that enables the practitioner to work directly 
in front of the operating area. The following acces- 
sories, in slip on mounts, are available —a heat- 
absorbing lens, an ultra-violet filter, and a new 
high-intensity condensing lens which provides small 
areas with greatly increased illumination. These 
accessories can be used directly or in combination 
with the right angle mirror. 

Ask your local surgical supply dealer or AO Repre- 
sentative to show you the Operating Lamp at your 
first opportunity. 


American Optical 


INSTRUMENT DIVISION 
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PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 
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NEW... 
PATON EYE SHIELD 


R. TOWNLEY PATON, M.D., New York City 


E-5680 Eye Shield, PATON: double, formed plastic, 
dark green, will not absorb moisture, very 
light weight, ventilated. Also available 
without perforations. Complete with ribbons 
which can be replaced easily. Can be cut 

Ready for mailing . . . 1954 Issue with scissors for single application or for 
of Storz Eye Instrument Catalog individual fitting. 
showing newest developments. 


..+« Hot Air 


1. Constant temperature 
2. Forced circulation 
To assure even temperature 


3. Well insulated, 


Economical 


4. Fully automatic 


To eliminate corro- 
sive damage to sharp, delicate eye 
instruments so frequent in boiling, 
autoclaving, and some cold steri- 
lizing agents. 


Higher temperature of hot air sterilization is still 

well below point at which temper of sharp instru- 

ments would be affected. Sterilizer is fully auto- The trays measure 13/16" x 

matic and includes automatic interval timer, 5 6/16" = 10%". The steriising 

compartment measures 6%” x 

visual dial type thermometer and indicator light. 10% * x 6%" deep. The overall 
outside measurements are: length 

Forced cire ulation assures even temperature on 19%". width 11%”. height 

all shelves. Efficient insulation assures safe ex- 14%”. The weight is 41 pounds. 

ternal temperature and economy of operation. 


Price $225.00 


Stor; Instrument Company, 4570 aupuson ave., $t. Louis /0, Mo. 
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wearers say 


segment lines 
no longer 
disturbing 


New Univis Nu-Line 7 CV lenses were, 
indeed, designed to outperform any 
multifocal 1.75 D. or greater. Not only do 
they reduce reflection off segment lines by 
more than 80% .. . not only do they provide 
the most desirable segment dimensions. . . but 
wearers say segment lines are no longer disturbing 
looking through Nu-Line 7 CVs. Give your 
presbyopic patients the clearest, most comfortable 
vision possible. Prescribe Nu-Line 7 CVs... 
through your Univis laboratory. 


The UNIVIS Lens Company &3 
Dayton / New York / Chicago / Los Angeles / San Francisco / Philadelphia 
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Trade Mart patent pending 


DROP-TAINER 


ALCON'S NEW PLASTIC DROPPER CONTAINER | 


ADVANTAGES 
OF Alcon DROP-TAINER 
Ophthalmic Solutions: Buffered — 
Sterile — Stable; Preserved against contamination; 
“drop” control; Convenient te use; Uniformly 
the same wherever obtained; Economical — Unbreck- 
able — No loss from spillage; Solutions last up te twice as long. 


Sterile buffered ophthalmic solutions NOW AVAILABLE in 
15ce DROP-TAINER: 


Isopto Atropine 1 % Isopte Eucatropine 3% 

Isopte Carpine .5 % Isopto-Frin 

Isopto Carpine 1% Isopto Homatropine 2 % 

Isepte Carpine 2% Isopto Homatropine 5 % 

Isopto Carpine 4% Isopto Hyoscine HBr .25% 

Isopto Eserine .25% Isopto Phenylephrine 2 % 

lsopto Eserine .5% Isopto Phenylephrine 10% 

designates Ailcon's sterile ophthalmic 
solutions containing Methy! Cellulose.) 

DROP-TAINER sterile ophthalmic solutions without Methyl Cellulose: 
DROP-TAINER Butacaine 2% DROP-TAINER Tetracaine HC! .5 % 
DROP-TAINER Zincfrin* DROP-TAINER Phenacaine HC! 1 % 
DROP-TAINER Op-thal-zin* DROP-TAINER Fivorescein Sod. 2% 


DROP-TAINER Benzalkonium Chloride 1:5,000 


*Zincfrin and Op-thal-zin available alse togoter bive 

bottles. Please spe DROP-TAIN plastic 

container is preferred. NOTE: DROP-TAINER lebel printing 
removable with acetone. ORDER FROM YOUR PHAR- 
MACY. nape tion pharmacies have Alcon products 
or me vickly obtain them from their local 
drug supplier anywhere in the 
U.S.A, Write for descri literature 

end s of ie NER sterile 


Alcon 


ATORIES, INCORPORATED 
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now 


sterile, stable, eye medications in the new 


Single dose sterile eye solutions 

in disposable dropper units, developed by 
Robert R. Feinstein and Associates in collabora- 
tion with major eye hospitals in the U.S.A. 

A major advance in the maintenance of sterility 
in operating procedure and post operative 
therapy. A necessity in every eye operating room 
and wherever eye injuries are treated. 
STERIDROPPAS contain all important 


solutions required for ocular surgery. 


* trade mark 
pat. pend. 


write now for further details to 
OPHTHALMOS, INC. 


4808 BERGENLINE AVE. 
UNION CITY, N. J. 


XI 
Het 
| 
its, 
as 
FF 
WW 
4 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


A\TIME 


OPHTHALMIC SOLUTION 


particularly effective in catarrhal and angular 
conjunctivitis. It relieves itching and smarting 


and provides the gentle, soothing effect desir- 


Zine Sulfate ............ Ya gr. (0.032 gm.) ed in treatment of infants and children as well 


Zephiran® chloride .................. 1:25,000 as adults. 


in a non-irritating STERILE buffered 
aqveovs solution. 


Supplied in new hermetically sealed 15 cc. 
NEOZIN is the Trademark of ; 
Professional Pharmacal Co., Inc. vial, dropper enclosed. 


*Registered Trademark of 
W inthrop-Stearns, Inc. WRITE FOR FREE SAMPLES AND LITERATURE 


UWeets the Eye Without Protest 


XII 
; 
| / | \ NEOZIN'S astringent and antiseptic action is 
Professional Pharmacal Co., Inc. Pharmaceutical Manutecturers San Antonio, Texas 
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drop for drop... 


and minim for minim... 


STERILE 


assure the utmost in: 
e CLINICAL EFFECTIVENESS 
e PATIENT PROTECTION 


Scientifically prepared, 

ISO-SOL ophthalmic solutions are: 
physiologically active 

@ exceptionally well tolerated 

e buffered for stability 

@ sterile and bacteriostatic 


and available in a variety 
of preparations routinely employed 
in ophthalmologic practice 


Specify ISO-SOL— 
each dropper bottle is sterile, 
6 sealed and dated. 


for the Pilocarpine-sensitive Patient* 
CARBACHOL CHLORIDE, 


“ONI ‘ANVdWO2 


U.S.P. 0.75% 


“M “LS “LS CHZ[ “OD NI 


* Morri 
son, W. Am, J. Ophthalmol. 37: 391, 1954 


NATWOOUS 
NZAV HSOGLY14 


XIII 
: 
® 
OPHTHALMIC SOLUTIONS 
Woo 
Yow | 
in @ potent, non-sensitizing, non-irritating miotic 
in low Surface tension vehicle to @ssure smooth, 
consistent and enhanced Penetration with q mini- 
mum of undesirable side effects. Available in 7.5 
sterile, sealed bottles. 
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EY TIONS 


“| .. Furacin is an effective antibacterial 
drug which may be safely prescribed for a 
variety of ‘eniitiene involving the exter- 
nal eye and lids.””' 


Rapid antibacterial action without irritation 


Furacin combines a powerful antibacterial action 
against a wide variety of gram-positive and gram- 
negative organisms with unusual lack of irritation. 


Furacin will not cause stinging sensations, will 
not retard regeneration of the highly sensitive 
corneal epithelium, and will not inhibit phagocy- 
tosis. It is effective in the presence of pus and 
mucus. 


to treat... external ophthalmic bacterial infec- 
tions: dacryocystitis, purulent conjunctivi- 
tis, blepharitis, keratitis, hordeolum; of cor- 
neal ulcers, abrasions and burns. 


to prevent .. . infections following surgery for: 
cataract, chalazion; removal of foreign 
bodies; plastic, palpebral and conjunctival 
surgery. 

Furacin Ophthalmic Liquid N.N.R. (sterile) con- 

tains Furacin 0.02% dissolved in an isotonic aque- 

ous solution. Dropper bottle 15 cc. (% fl. oz.) 

Furacin Ophthalmic Ointment N.N.R. 


contains Furacin 1% in a petrolatum 
base. 3.5 Gm. (% oz.) tube. u 
+ 


a 
bd E 1. Brennan, J. W.: Am. J. Ophth. 35: 1343, 1952. 
EATON 
NORWICH, NEW YORK 


brand of nitroturazene, Eaton 


Ophthalmic Ointment 


THE MITROFURANS-—A UNIQUE CLASS OF ANTIMICROBIALS olf. PRODUCTS OF EATON RESEARCH 
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THEODORE, 
HAMBLIN L® 


DISPENSING OPTICIANS 
WIGMORE STREET 


built 


by Hamlolins of 


including the Glorld- famous 


Lister - Morton 

Ophthalmoscope 

cuill Ad shocun at the XVII, 
INTERNATIONAL ConcRess 
OF OPHTHALMOLOGY on 


tember 2™ toi7™, 
and at the meeting of the 


AmeRricAN Acapert> of 


OPHTHALMOLOGY & OTOLARYNGOLOGY 
on September to 24%, 
(both held at the 


WALDorF-Astoria, New YoRK,) 


by ANTON HeiLriAn o¢ 
Maosson Avenue, Mew 


[BooTH NurBER 107. | 
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INTERNATIONAL CONGRESS OF OPHTHALMOLOGY 


NEW YORK 1954 


YOU MUST 
SEE 


 OPHTHALMOSCOPE 

ON 


BOOTH 109 


This fine new instrument, by the makers of the “Pantoscope”™, is only one of the 
superb "New Era" range to be shown for the first time at the Congress Exhibition. 


KEELER OPTICAL PRODUCTS, INC. 
617 S. 52nd St., Philadelphia 43, Pa. 


GRANITE 4-5310 


7 
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GE it Here: 
THE BERLINER CATARACT VACUUM PUMP | 


This perfectly safe and handy instrument has been designed by Dr. Milton L. 
Berliner, of New York City on the principle of Dr. Barraquer. It has been re- 
ceived with great enthusiasm by many leading ocean, Os amount of suc- 
tion is easily adjustable to the desired volume. Each instrument is individually 
constructed and requires practically no maintenance. The metal parts are 
either aluminum or stainless steel. The instrument is completely silent and 


vibrationless. AC or DC may be used. Delivered in sturdy, handsome carrying 


The Unique 
GOLDMANN SLIT LAMP 


® One Arm Control 


® Hruby Lens for Fundus Exam- 
ination 


© Many Other Advantages 


U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 
ment. 


Can Be Mounted on B & L or AO 


Stands. 
Trade in Allowance for Poser and Universal Lamps 


Visit our exhibit at the International Meeting, Booths #58, 59, 68 and 69. 


ALFRED P. POLL 


Ophthalmic Instruments of Top +4 
40 West 55th Street, New York 19, N.Y. 
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The Most Advanced British Orthoptic Apparatus Produced 


Specially manufactured to meet the demands of present day technique, the Lyle Major 
Amblyoscope, Standard Model, incorporates the following improved features : 


6. Hinged Mirrors and Reflectors 10. Concealed wiring 
11. Separate electrical circuits to each 
7. Noiseless Slide Carriers he 


8. Supported main roller bearings and = 42. Improved hand flashing switches 
13. Provision for automatic moving 
9. Large, easily visible scales Picture attachment 


Specialists in Orthoptic Equipment including : 
MOORFIELD'S SYNOPTOPHORE + HESS SCREENS . CHEIRO-~ 
SCOPES . WORTH'S 4 DOT TEST - DIPLOPIA GOGGLES - ROTA- 
TING E TEST - MADDOX HANDFRAME - MADDOX WING TEST 
BAR READERS . ETC. 


63, WIGMORE STREET, LONDON, W.1 


SOLE AGENTS U.8.4. CURRY PARTON Inc. C 101 AVENUE, NEW You 17. TEL: LEXINGTON 2.7842 
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(Standard Model) oe 
Incorporating the proven features of 
suggestions of Mr. Keith Lyle, the ~ ae 
Lyle Major Amblyoscope is 
1, Elevation and Depression Device 
3. Non-slip Duction Locks 
$. Transparent breath shield 
“CLEMENd CLARKE 
England 
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RAPID ACTION RAPID ACTION 


RAPID RECOVERY 


A TIME SAVER IN CYCLOPLEGIA AND MYDRIASIS 


A new, virtually non-irritating cycloplegic-mydriatic compound with 
marked advantages in rapidity of action (30-60 minutes), depth of depression of 
accommodation, and promptness of recovery ... 12-24 hours without a miotic... 


Now... Council Accepted 


CYCLOGYL=s. 


Hydrochloride 
brand of CYCLOPENTOLATE hydrochloride 
Effective in cases of darkly pigmented eyes normally refractory to cycloplegics,* CYCLOGYL 


Hydrochloride does not appreciably affect intra-ocular pressure, and may be used with safety in 
all age groups. It “may successfully replace, or will certainly be a useful adjunct, to the use of 


homatropine and even atropine for routine office refraction.” 
Write for literature 


CYCLOGYL (Hydrochloride) Available in 0.5% and 1.0% Solution, in 15 cc. Bottles; 1.0% Solu- 
tion, in 2 cc. Bottles , 


& Eo., and laboratories since 1794 
18 Cooper Square, New York 3,N.Y. 


1, Gettes, B. C., and Leopold, I. H.: A. M.A. Arch. of Ophth. 49:24 (Jan.) 1963. 
2. Stolzar, L. H.: Am. J. Ophth. 86:110 (Jan.) 1963. 
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Double Retinoscopy Bor 


yes, doctor 


Prism Exophthaimometer 


Goldmann Slit Lamp— 
by Hoag-Streit 


for your inspection —a complete line 
of new and fine ophthalmic instruments! 


We invite you to see them and have them A new Tonometer—by Haag-Streit 
demonstrated for you when you come Goldmann Slit Lamp—by Haag-Streit 
to the American Academy meeting in (also on deluxe stand) 

September. You'll see the finest New Twin Table—by Haag-Streit 
imported and quality American Goldmann Projection Perimeter 
Instruments assembled anywhere — Aimark Projection Perimeter 
featuring newest scientific Pfluger Perimeter 
methods and developments. During the Zeiss Refractionometer 
Academy Meeting—come to The Ophthalmoscopes and diagnostic 
House of Vision display at the equipment 
Operating Loupes 
WALDORF ASTORIA Ortheptic Equipment 
BOOTHS 68, 69 Trial Sets 
_ also bring your optical problems there and many other items which will 
to our Scientific Corner be of great interest to you 


che House of Vision ™ 


30 NORTH MICHIGAN AVENUE + CHICAGO 
MILWAUKEE « MINNEAPOLIS ¢ DES MOINES 
MASON CITY « SIOUX CITY 

AMES MUSKEGON 
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OXYGEN STUDIES IN RETROLENTAL FIBROPLASIA* 


LV. CLINICAL AND EXPERIMENTAL ORSERVATIONS 


Tue First Enpwarp L. Ho_tmes Memoriat Lecture 


ARNALL Patz, M.D. 
Baltimore, Maryland 


It is a very great honor to have been 
selected the first recipient of the Edward L. 
Holmes Research Award. The many achieve- 
ments and significant contributions to Chi- 
cago medicine during the late 19th century 
by Dr. Holmes are well known to all of you 
here tonight. It is also a privilege to address 
this joint meeting of the Institute of Medi- 
cine of Chicago and the Chicago Ophthalmo- 
logical Society to present the results of my 
studies on retrolental fibroplasia. 

I have been extremely fortunate in having 
a most loyal and resourceful group of inves- 
tigators join me in this project. Any credit 
that these studies deserve belongs to each of 
the workers participating. I humbly accept 
this citation in the memory of Dr. Holmes 
and in so doing accept it in the name of my 
entire research team as well as my own. 


Observations on the role of oxygen admin- 
istration in retrolental fibroplasia have been 


*From the Departments of Ophthalmology and 
Pediatrics, District of Columbia General Hospital, 
and the Hoffberger Research Laboratories, Sinai 


Hospital, Baltimore, Maryland. Presented at a 
joint meeting of the Institute of Medicine of Chi- 
cago and the Chicago Ophthalmological Society, 
March 1, 1954, Chicago, Illinois. In the author's 
absence, due to illness, the paper was read by Dr. 
Leroy E. Hoeck, Washington, D.C. These studies 
were aided by grants from the National Institute of 
Neurological Diseases and Blindness, Public Health 
Service, and the National Society for the Preven- 
tion of Blindness. 

This paper appeared in abstract form without il- 
lustrations in the May 15, 1954, Proceedings of the 
Institute of Medicine of Chicago 
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conducted in the premature nursery of the 
District of Columbia General Hospital in 
collaboration with Dr. Leroy Hoeck, De- 
partment of Pediatrics, since July, 1948. At 
this time, an infant, who had received pro- 
longed high oxygen concentrations by means 
of a special X-ray cone device, developed 
advanced retrolental membranes. This iso- 
lated observation suggested, what then ap- 
peared a very remote possibility, that oxygen 
administration may be related to the disease. 

Chart 1 summarizes the data collected on 
oxygen therapy between July, 1948, and 
December, 1950. A striking correlation be- 
tween the number days of oxygen therapy 
and the incidence of retrolental fibroplasia 
with residual membranes during this period 
is demonstrated. 

Prolonged oxygen therapy could not be 
conclusively accepted from these data as a 
causal factor, however, since there was no 
randomization of cases and no controls were 
used. These nonrandomized data cast further 
suspicions on high oxygen as a factor in the 
disease and justified, in our opinion, the 
institution of a rigidly controlled random- 
ized study, which was pursued from Janu- 
ary 1, 1951, through May 1, 1953. 


CLINICAL STUDY 


With five exceptions all infants included 
in the controlled investigation were delivered 
in the District of Columbia General Hos- 
pital Obstetrical Division. Premature in- 
fants with birth rates under three lb., eight 
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BIRTH WEIGHT w GRams 


oz. (1,590 gm.) entered the study during the 
first year and under three |b., five oz. (1,500 
gm.) during the second year. 

On an alternate admission basis, the in- 
fants were placed into either a high oxygen 
group or a curtailed oxygen group on admis- 
sion to the nursery. Those infants in high 
oxygen received 60 to 70 percent oxygen con- 
centrations for 28 days or longer; whereas, 
those in restricted oxygen received concen- 
trations usually under 40 percent and only 
for specific clinical indications. The nursery 
routine was otherwise identical in the two 
groups. 

Oxygen tensions were controlled by incu- 
bator samplings at eight-hour intervals with 
a paramagnetic analyzer (accurate within 
two-percent concentration ). 

The infants in each group were examined 
ophthalmoscopically at regular intervals and 
followed after discharge from the nursery 
in a special clinic until they were six months 
of age. A resume of pertinent nursery rou- 
tine has been published previously.** 

The ocular findings have been reclassified 
to conform to the standard classification 
recommended by Reese, Owens, and King.‘ 
Chart 2 shows the number of cases in the 
controlled study developing advanced resid- 
ual retrolental membranes (cicatricial stages 
C, D, and E) according to birth weight. 
From this chart one notes that 12 of 60 


Chart 1 (Patz). Showing cor- 
relation of retrolental fibroplasia 
with number of days in continuous 
oxygen according to birth weight. 
X represents infant with cicatricial 
retrolental fibroplasia membranes 
and dot represents infant with nor- 
mal eyes. (Nonrandomized data, 
July, 1948, through December, 
1950.) 


OaYS IN CONTINUOUS OXYGEN FROM BIRTH 


infants with birth weights under 1,500 gm. 
in the high oxygen group developed advanced 
retrolental fibroplasia. In the curtailed oxy- 
gen group, one of 60 infants developed the 
advanced disease. 

There was no indication of any pediatric 
difficulties arising from the rigid curtailment 


PER CENT RESIDUAL RLF 


BIRTH WEIGHT IN GRAMS 


Chart 2 (Patz). Showing striking difference in 
incidence of cicatricial retrolental fibroplasia be- 
tween high- and low-oxygen cases within each birth- 
weight group. Infants with birth weights over 1,500 
gm. were included during the first year only. 
(Randomized controlled data, January, 1951, to 
January, 1953.) 
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of oxygen administration. No significant dif- 
ference in mortality rate was noted between 
the infants in the high and in the low oxygen 
groups. A detailed report citing the weight- 
gain curves in the two groups, details on 
mortality rate within each birth weight cate- 
gory, and other clinical data will appear else- 
where in a pediatric report.® 

A statistical appraisal of the data ob- 
tained in the first 24 months of the controlled 
randomized study based on these 120 infants 
shown in Chart 2 shows a chi? of 1.44 witha 
p-value of 0.01, 

During the controlled study 21 cases of 
active disease (active stages | and 2) which 
regressed to normal in the high oxygen 
group and nine cases of active disease (active 
stages 1 and 2) which regressed to normal in 
the low oxygen group were noted. 


EXPERIMENTAL OBSERVATIONS 


Paralleling the controlled nursery study 
started in January, 1951, experiments were 


instituted to evaluate both the ocular and 
systemic effect of oxygen on several species 
of animals. Details of the protoco! for these 
individual experiments have been published 
previously.? The present report summarizes 
the results of those experiments that have 
been completed up to the present time. 

When newborn rats, mice, kittens, and 
puppies were exposed to 60 to 80-percent 
oxygen concentrations for four days or 
four days or longer, the characteristic micro- 
scopic changes of human retrolental fibro- 
lasia®* were produced. These changes (figs. 
1 to 12) consisted of : 

1. Endothelial nodules in the nerve-fiber 
layer of the retina, 

2. Budding of capillaries from the retina 
into the vitreous with formation of capillary 
tufts, 

3. Retinal edema. 

4. Retinal and intraocular hemorrhages. 

5. Vitreous degeneration. 

When mice and rats were exposed to oxy- 


Fig. 1 (Patz). Cross section of 
retina of normal infant, aged 10 
weeks, Note normal appearance of 
capillaries in the nerve-fiber layer. 
( Hematoxylin-eosin. x 400.) 


"a 
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Fig. 2 (Patz). Cross section of retina of 11-week 
old infant in whom early active retrolental fibro- 
plasia was diagnosed clinically. Arrow points to ab- 
normal endothelial nodule characteristic of early 
human disease. (Hematoxylin-eosin. « 400). 


gen, in addition to the already described 
changes, an abnormal persistence and pro- 
liferation of the residual hyaloid system of 
vessels resulted. 

In both mice and rats, careful ophthal- 
moscopic examinations were limited by the 
size of the animal eye. In kittens and pup- 
pies, however, adequate examinations were 
possible. With the ophthalmoscope the fol- 
lowing sequence of events was noted: 

1. A marked vasoconstriction of the ret- 
inal vessels during exposure to oxygen. 


Fig. 4 (Patz). Section of retina of 21-day-old 

mouse raised in 70-percent oxygen since birth. 

Arrow points to abnormal proliferating endothelial 

nodules in the nerve-fiber layer. (Hematoxylin- 
eosin. 400.) 


Fig. 3 (Patz). Cross section of retina of normal 
21-day-old mouse. Note relatively acellular char- 
acter of the nerve-fiber layer. ( Hematoxylin-eosin. 
« 400.) 
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2. Dilatation and tortuosity of the retinal 
vessels followed. 

3. Retinal hemorrhages and retinal edema. 

4. Vitreous opacities. 

5. Localized retinal detachment (in two 
puppies only). 

Complete autopsies have been done on a 
large number of animals from each of the 
four species studied. This has included care- 
ful sections of the brain with serial sections 
on several animals. In addition, the vessels 
of the brain and kidneys were studied by 
making preparations of India-ink injected 
specimens (figs. 13 and 14). 

There was no significant difference in the 
appearance of the organs of the oxygen- 
treated animals when compared to the con- 
trolled litter mates for each experiment. 
From our material studied thus far, it 
appears that the oxygen effect is specific 
and limited to the immature eye. 

On the suggestion of Dr. Fergus W. 
Campbell’ the retinas of rats and dogs were 
studied in flat preparation after injecting 
India ink into the heart of the anesthetized 
animal prior to death. It was noted that, 
when the animals were exposed to oxygen 
concentrations of from 40 to 50 percent, a 


Fig. 6 (Patz). Section of retina of 14-week-old 
premature infant with early active retrolental fibro- 
plasia diagnosed clinically. Arrow points to capil- 
laries budding into the vitreous from the retina. 
( Hematoxylin-eosin. 400.) 


moderate vasoconstriction of the retinal ves- 
sels was uniformly detected. However, when 


the oxygen concentrations were raised to 60 


Fig. 5 (Patz). Section of 28-day- 
old kitten retina, The animal was 
raised in 70-percent continuous oxy- 
gen from the second day of age. 
(A) shows abnormal proliferating 
capillary buds on surface of retina 
and (B) shows neovascular mem- 
brane over optic nerve. (Hema- 
toxylin-eosin. 100.) 
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Fig. 7 (Patz). Twenty-four-day- 
old kitten raised in 70-percent oxy- 
gen from fourth day of age. Arrow 
points to capillaries proliferating 
from retina into the vitreous. Note 
similarity of this lesion to human 
case shown in Figure 6. (Hema- 
toxylin-eosin. India-ink injected 
specimen. 400.) 


» \ 


Fig. 8 (Patz). India ink injected retina of normal 21-day-old kitten. Note normal pattern of vessels and 
vascularization of retina is complete to the ora serrata. (Unstained preparation. <8.) 
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Fig. 9 (Patz). Flat retina preparation of kitten raised in 60-percent oxygen from birth until 21 days of 
age then killed. Note minute capillary tufts near periphery of retina. Arrow points to peripheral zone of 
retina that is still unvascularized. (Unstained preparation. 5.) 


to 70 percent or more, a marked vasocon- 
striction going on to complete obliteration of 
the retinal vessels results after three to four 
days’ exposure to oxygen. This vasocon- 
strictive effect was thought to be funda- 
mental, in view of the observation in our 
nursery in nine of 12 infants, who later 
developed advanced retrolental fibroplasia, 
that a preliminary stage of marked constric- 
tion of the retinal vessels preceded develop- 
ment of the classic lesions of the disease. 

After exposure to oxygen for as long as 
12 to 15 days, the flat retina specimens 
showed capillary tufts resembling glomeruli 
on the surface of the retina (figs. 12 and 13). 
Cross sections of these lesions revealed them 
to be the typical capillary proliferations that 
have been described in human retrolental 
fibroplasia.°* 

Ashton®® and his co-workers, in a pre- 
liminary report, have cited the results of a 


very careful study of the effect of oxygen 
on the immature kitten retina. Their injected 
preparations of the kitten retinas show very 
strikingly the vaso-obliterative effect of oxy- 
gen. In their experiments glomerularlike 
tufts were noted after removal of the ani- 
mals from oxygen. 

Gyllensten and Hellstrom were success- 
ful in producing intraocular hemorrhages, 
vitreous disorganization, and proliferation of 
the hyaloid system in mice exposed to high 
oxygen intermittently. 

The Hotchkiss stain which stains the poly- 
saccharide component of the basement mem- 
brane of blood vessels was first used on the 
retina by Friedenwald."* In studying new- 
born and premature infant eyes, he demon- 
strated that a prominent stainable basement 
membrane does not appear until the infant 
is at least several months old. 

The abnormal proliferating vessels in 
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Fig. 10 (Patz). Flat retina preparation from 33-day-old kitten exposed to 70-percent oxygen for first 
week of life, then removed to room air. Note abnormal pattern of retinal capillaries with numerous tuft 


formations. (Unstained preparation. x 20.) 


human retrolental fibroplasia, however, take 
a vivid Hotchkiss stain. 

On Dr. Friedenwald’s suggestion,"? a 
similar stain was applied in our animal speci- 
mens, In our laboratory, the periodic-acid 
fuchsin stain (Schiff) was used. Normal 
control animal capillaries showed no positive 
staining reaction ; whereas, in oxygen-treated 
animals, the abnormal showed a 
heavy positive staining about the proliferat- 
ing capillary buds. This histochemical simi- 


vessels 


larity between the experimental animal le- 
sions induced by oxygen and the human 
lesions gives further evidence to the simi- 
larity of the experimental and human dis- 
ease, 

In our laboratory, the characteristic early 
proliferative changes of retrolental fibro- 
plasia have been produced in several hundred 
mice and rats, in 62 kittens, and 18 puppies. 
However, in only two puppies has detach- 
ment of the retina resulted (figs. 17 and 18). 


TABLE 1 
SHOWING INCIDENCE OF OCULAR LESIONS IN OXYGEN-TREATED AND CONTROL MICE 
(All treated animals received 70-percent oxygen continuously from birth for either seven or 14 days and 
were killed at 21 days of age. Control animals were raised in room oxygen [20.8 percent].) 


Intraocular hemorrhages 142 
Vitreous degeneration 152 
Persistence of hyaloid vessels 128 
Proliferation of hyaloid vessels 120 
Endothelial nodules in retina 76 


Total number of eyes 


70-Percent Oxygen 


20-Percent Oxygen 


0 

0 
2.7% 

0 
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Fig. 11 (Patz). Flat retina preparation of 18-day-old rat raised in 70-percent oxygen from birth. Arrow 
points to large retinal hemorrhage. (Unstained preparation. x 100.) 


In the mouse and rat extensive detach- 
ment would not be expected as the lens by 


its relatively large size tends to support the 
retina in its normal position. In the kitten or 
puppy, however, the lens is smaller and 
approximates that of the human, yet detach- 
ment of the retina was the exception in these 


two species. 

It is pertinent to point out that, in the 
two puppies in which partial detachment of 
the retina occurred, vitreous 
degeneration was noted ophthalmoscopically, 


extensive 


and this was followed by extensive hemor- 
rhage into the vitreous. It appeared that, as 
the hemorrhage in the vitreous absorbed, 
organization took place, 
formed from the retina 
Subsequent detachment occurred in the re- 


with bands being 
into the vitreous. 


gion of the vitreous bands. 

These two isolated instances of retinal de- 
tachment following vitreous hemorrhage con- 
forms to similar observations in premature 
infants in whom detachment frequently fol- 


lows organization of vitreous hemorrhages. 

The possible role of simple anoxia based 
on lowered blood oxygen content has beén 
studied in two experiments in our laboratory. 
Mice and rats from one to four days of age 
have been raised in a chamber maintained 
continuously at 12 to 14-percent oxygen 
concentrations (normal room oxygen equals 
20.8 percent) for periods up to 21 days. 

After these prolonged exposures to low 
oxygen tension, flat retinal preparations 
showed the retinal capillary pattern to be 
slightly altered, These changes consisted of a 
narrowing of the capillary-free zone about 
the arterioles, an observation previously re- 
corded by Campbell,’® and a denser capillary 
network in the retinal periphery. 

This abnormal capillary response to a 
lowered oxygen tension in no way approxi- 
mated the marked proliferative and hemor- 
rhagic changes seen following high oxygen 
exposure. These experimental data indicate 
that, at least in these two species, simple 
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Fig. 12 (Patz). Flat retina preparation of 16-day-old rat maintained continuously in 70-percent oxygen 
from fourth day of age. Arrow points to abnormal capillary tufts resembling glomeruli. (Unstained 
preparation. 100.) 


anoxia is not an adequate stimulus for the 
production for the classic changes of retro- 
lental fibroplasia. 

Ashton"® found, in kittens raised in a 
similar low oxygen environment, abnormal 
capillary proliferation in -the retina, but not 
nearly to the degree noted following high 
oxygen exposure. 


CLASSIFICATION OF EXPERIMENTAL LESIONS 


The following classification was adopted 
in our laboratory to compare the experi- 
mental lesions quantitatively with the cur- 
rent standard clinical classification : 

Preretrolental fibroplasia stage. Advanced 


Fig. 13 (Patz). India-ink injected specimen of 
kidney of 21-day-old rat. Arrow points to glomer- 
ular tufts. Note similarity to abnormal retinal 
tufts. (Unstained preparation. « 200.) 
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72 
Fig. 14 (mn). scieailh: preparation of brain 
cortex of a 16-day-old rat raised in continuous oxy- 
gen from birth. India-ink injected specimen shows 
normal capillary pattern with no abnormalities 
having been produced by oxygen exposure. (Un- 
st-ined preparation. 50.) 


Fig. 15 (Patz). Artist’s drawing showing gen- 
eralized constriction of retinal vessels in an 18-day- 


old puppy raised in 60-percent oxygen from birth 


Fig. 16 (Patz). Same animal as shown in Figure 
15 at the age of 28 days. Retinal vessels are now 
dilated and tortuous and several retinal hemor- 
rhages are present. 


Fig. 17 (Patz). Same animal as in Figures 15 
and 16 at the age of 45 days. The vitreous is filled 
with hemorrhage and a localized detachment of the 
retina is detected superiorly. 
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Fig. 18 (Patz). Same animal as Figure 15 at the 
age of four months. The vitreous has cleared and 
there is a partial detachment of the retina superi- 
orly. The end-stage of disease shown here is classi- 
fied as cicatricial Stage III 


constriction to partial or complete oblitera- 
tion of retinal vessel complexes in flat retina 
preparation. 

Stage 1, Occasional glomerularlike capil- 
lary tufts in a flat retina with no evidence of 
retinal hemorrhage or vitreous disturbance. 

Stage 2. Glomerular tufts in a flat retina 
with occasional small retinal hemorrhages. 
Minimal retinal edema in cross section. Mild 
vitreous disorganization. 

Stage 3. Extensive tuft formation with 
proliferation of vessels into vitreous and 
numerous retinal hemorrhages in flat retina. 
Vitreous disorganization and retinal edema 


prominent in cross section. 
Stage 4. The findings of Stage 3 plus 
localized retinal detachment. 


Stage 5. The findings of Stage 3 with 


extensive retinal detachment. 


MECHANISM OF OXYGEN EFFECT 

The observed effects of oxygen on the 
retina with an immature vasculature can be 
divided into two phases : 

1. An initial vasoconstrictive phase. 

2. A secondary proliferative phase. 

The initial phase of vasoconstriction by 


decreasing retinal blood flow probably de- 
pletes all blood-borne constituents normally 
supplied by the retinal vessels. Also de- 
creased retinal blood flow should favor an 
accumulation of metabolic end-products such 
as carbon dioxide and lactic acid in the 
retina, This applies particularly to the inner 
layers of the retina which are farthest re- 
moved from the vascular bed of the choroid. 

The secondary proliferative phase may 
occur under two circumstances : 

First, when the animal is maintained con- 
tinuously in oxygen, the retinal capillaries 
proliferate abnormally breaking through the 
internal limiting membrane of the retina to 
grow wildly on the surface of the retina. It 
is likely that, while in continuous oxygen, 
the choroidal vessels, only slightly con- 
stricted by oxygen, supply sufficient or 
even an excess of oxygen to all layers of 
the retina. The apparent stimulus for ab- 
normal proliferation here would be a nu- 
tritional one, either in an attempt to bring 
in additional blood-borne consituents that 
have been depleted by vasoconstriction or to 
remove retained metabolic end-products. 

Second, the animal may be exposed to 
oxygen, thereby producing a marked vaso- 
constriction or obliteration of the retinal 
vessels and then abruptly removed to room 
oxygen. Conceivably after withdrawal from 
an enriched oxygen atmosphere there may 
result an oxygen deficit in the inner layers 
of the retina farthest removed from the 
choroid until retinal blood flow has been re- 
established, This oxygen deficiency probably 
augments the initial damage done by vaso- 
constriction. Aberrant overgrowth of im- 
mature retinal capillaries then proceeds. 

The precise mechanism of action of oxy- 
gen at the cellular level in the retina is still 
unknown. An inactivation of intracellular 
enzymes from prolonged exposure to in- 
creased oxygen tensions may play a role in 
the ultimate mechanism of oxygen action 
on the retina. Dickens'* has demonstrated 
that 100-percent oxygen at normal atmos- 
pheric pressure inactivates the essential SH 


4 
= 


OXYGEN STUDIES IN RETROLENTAL FIBROPLASIA 


group of several enzymes related to the 
pyruvate oxidase system, particularly suc- 
cinic dehydrogenase. 

The paradoxic situation of retinal anoxia 
at the cellular level might then result, al- 
though the tissue oxygen tension is in- 
creased. A state of “hyperoxic anoxia” or 
“histotoxic anoxia” would then exist. 

The common denominator in four species 
of animals studied has been the ocular sus- 
ceptibility to oxygen when the retinal vas- 
culature is immature and a lack of suscepti- 
bility to oxygen when the vascularization is 
complete. Figure 19 shows schematically the 
approximate chronology of retinal vessel 
maturation in the human. 

It is a fortunate situation that the new- 
born retinal vasculature of the kitten or 
puppy approximates that of a seven-month 
human fetus. In the newborn mouse or rat 
the vessels have just started from the disc 
and are equivalent approximately to the 
four-month fetus. At four days of age in the 
rat, vascularization has extended to a stage 


equivalent approximately to the seven-month 


infant. 

The vasoconstrictive and obliterative effect 
of oxygen is not only limited to the eye with 
an immature retinal vasculature but con- 
fined predominantly to the retinal vessels. 
The residual hyaloid vessels which share a 
common union with the retinal vessels at 
the disc do not participate in the vasocon- 


RETWAL VESSELS 
RLF INCIDENCE 
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Fig. 19 (Patz). Schematic drawing to show the 
retinal development in the 
based on the Mann? 


chronology of vessel 
human fetus 


Michaelson.?¢ 


data of 


striction. Indeed, in the rat and mouse, in- 
stead of undergoing normal regression, the 
hyaloid vessels, under oxygen exposure, be 


Fig. 20 (Patz). The chart in Fig- 
ure 20 shows the’ correlation be- 
tween incidence of retrolental fibro- 
plasia and degree of maturation of 
the retinal vessels based on gesta- 
tional age. (Nursery data collected 
between July, 1948, and December, 


1950.) 
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come dilated and markedly proliferate. 

The pattern of response to oxygen in the 
rat and mouse offers an important clue to 
the mechanism of action of oxygen. A rela- 
tive oxygen deficiency is probably one of the 
normal stimuli for extension of retinal vessel 
growth anteriorly. 

It is apparent that, during continuous oxy- 
gen administration, the oxygen tension in 
the retina is increased by diffusion from the 
choroid. Thus, during oxygen administra- 
tion this stimulus is removed and retinal 
vessel growth is thus suppressed with ulti- 
mate obliteration of the retinal vessels. 

The hyaloid vessels in the mouse and rat, 
instead of spontaneously regressing, under- 
go proliferation in what appears a compensa- 
tory response to supply blood-borne constitu- 
ents other than the 
retina. The eyes presenting the most pro- 


oxygen to avascular 
nounced hyaloid proliferation after oxygen 
exposure generally show the least abnormal 
retinal capillary response. 
Discussion 

The results of this controlled clinical study 
supported by the animal experiments estab- 
lish the important role of over use of oxy- 
gen in the development of retrolental fibro- 
plasia. There is now general agreement on 
the recommendation that oxygen should be 


rigidly curtailed in routine premature infant 


care. On several secondary issues, however, 
there is some divergence of opinion. These 
are discussed separately under the follow- 
ing headings: 

1. Direct effect of oxygen. 

2. Role of withdrawal from oxygen. 

3. Treatment of retrolental fibroplasia 
with oxygen. 

4. Factors other than oxygen. 


1, DirECT EFFECT OF OXYGEN 
THE RETINA 


PER SE ON 


In our nursery, 12 infants developed 
retrolental fibroplasia while in continuous 
oxygen at concentrations of 60 to 70 percent 
in the Isolette incubator. Day** has observed 


10 cases of active retrolental fibroplasia 
develop while the infants were in continuous 
oxygen. 

In animal experiments, especially in the 
mouse and rat, the typical lesions of early 
retrolental fibroplasia can be produced by 
continuous oxygen when 
“withdrawal” from oxygen does not enter 
the experiment. 

The complete obliteration of the retinal 
vessels that has been observed by Ashton 
in kittens and in our laboratory in rats, kit- 
tens, and dogs, demonstrates very clearly an 
injurious effect by continuous oxygen per se 
on the retinal These data both 
clinical and experimental seem adequate to 
refute Szewezyk’s’® claim that high oxygen 
per se is nontoxic to the premature retina. 


administration 


vessels. 


2. ROLE OF WITHDRAWAL FROM OXYGEN 


Our data indicate that withdrawal from 
oxygen is not essential for oxygen to be 
injurious, The data suggest that if the in- 
fant (or animal) is rapidly removed from a 
high oxygen environment during a stage of 
that addi- 
tional injury is induced by a state of retinal 
anoxia resulting until the retinal blood flow 
has been re-established. 

From the practical standpoint of manage- 
ment, the following recommendation is of- 
fered: 

In the exceptional case in which clinical 
indications have necessitated high concentra- 


marked retinal vasoconstriction 


tions of oxygen for a prolonged period, a 
careful ophthalmoscopic examination should 
be done prior to discontinuing oxygen. If 
advanced retinal vasoconstriction, where the 
vessels are attenuated to one third to one 
fourth their normal caliber is noted, the 
oxygen concentration should be gradually 
reduced and specific care be made to avoid 
abrupt cessation of oxygen therapy. An in- 
cubator that would permit care and feeding 
of the infant without removal from the 
incubator is advantageous here. This method 
of reducing the oxygen is in accord with 
Szewezyk’s'® original recommendation. 
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At the time supplementary oxygen is no 
longer needed for systemic reasons the 
retinal vessels may, on the other hand, show 
no appreciable constriction. In this case it is 
recommended that oxygen be reduced rapidly 
and governed only by the general response 
of the infant to the reduction in the environ- 


mental oxygen content. 


3. TREATMENT OF RETROLENTAL FIBROPLASIA 
WITH OXYGEN 


Szewezyk,”® Jefferson,” and Bedrossian™ 
have advocated the therapeutic use of oxygen 
for early retrolental fibroplasia. These ob- 
servations, however, have not been based on 
a controlled randomized study on a large 
number of cases. 

When one is dealing with a disease with 
such a high spontaneous regression rate as 
in retrolental fibroplasia, rigid controls on 
a large number of infants are required to 
establish the value of a therapeutic agent. 
This applies not only to oxygen therapy but 
to other agents that have been employed or 
may be used. 

In our nursery during a four-year period 
we have noted a spontaneous remission rate 
of 78 percent in those infants showing early 
active retrolental fibroplasia. We have not 


employed oxygen as a therapeutic agent in 


our nursery. | have therefore no first-hand 
clinical observations on the efficacy of oxy- 
gen as a therapeutic agent. This applies to 
the use of oxygen for the typical case in 
which the first ophthalmoscopic changes are 
usually detected between the third and sev- 
enth week of life. We have not as yet devised 
an adequate animal experiment to appraise 
this problem. 

In addition to the use of oxygen for the 
typical cases, Szewezyk"® has also recom- 
mended the employment of high concentra- 
tions of oxygen to treat infants in whom 
severe retrolental fibroplasia changes are 
supposedly detected at birth. Here I would 
raise definite objections to the use of high 
concentrations of oxygen in the absence of 
clinical cyanosis, 


Animal observations indicate that, when 
the retinal vasculature is incomplete, high 
concentrations of oxygen can produce the 
vasoconstrictive and proliferative changes 
that appear fundamental to the development 
of retrolental fibroplasia,. One can assume 
that most premature infants under 4.5 Ib. 
birth-weight have an incomplete retinal vas- 
culature at birth and are therefore suscepti- 
ble to the injurious effect of oxygen. 

4. FACTORS OTHER THAN OXYGEN 

The establishment of over use of oxygen 
as an important factor, and possibly the 
principal one, in the production of retro- 
lental fibroplasia does not rule out other 
causes in the genesis of this disease. One 
may logically assume that many metabolic 
changes can alter normal growth of the im- 
mature retinal vasculature in the premature 
infant. The report of an occasional stillborn 
infant showing abnormal proliferating endo- 
thelial nodules in the retina may possibly be 
related to retrolental fibroplasia. In rare 
instances, the disease has developed in an 
infant receiving no supplementary oxygen. 

It is pertinent here to point out that while 
oxygen saturation of arterial blood is ap- 
proximately 50 percent in utero, after birth 
the arterial saturation rises in a few hours 
to approximately 90 percent in room atmos- 


proliferation 


Abnormal capillary 
might, theoretically, develop from this rela- 
tive increase in oxygen tension and could 
explain an occasional case of retrolental 
fibroplasia developing when no supplemen- 
tary oxygen is administered. 

In addition to the controlled nursery study 
cited here, there have been several stud- 
ies’* showing an association between oxy- 
gen therapy and retrolental fibroplasia inci- 
dence. Of these the report of Gordon and 
co-workers*® is of special significance in 
view of the duration and the large number 
of cases followed. 

The animal experiments clarify certain 
mechanisms of retinal vascularization that 
have been hypothecated previously, The data 
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of Campbell,’* Ashton,” and those cited here 
show very strikingly that the principal stimu- 
lus for growth of the immature retinal vas- 
culature is a relative oxygen want in the 
retinal periphery. 

Oxygen administration apparently elevates 
the choroidal oxygen tension, resulting in in- 
creased diffusion across the retina to elimi- 
nate the normal anoxic growth stimulus. The 
retinal vessel growth is then suppressed and 
the vessels become attenuated or obliterated. 
When growth is ultimately activated, the 
normal channels of vascularization probably 
no longer exist and the vessels erupt into 
the vitreous. 

In pilot experiments in which we have 
measured the oxygen tension in the retina 
directly, increased diffusion from the cho- 
roid was demonstrated under oxygen admin- 
istration and the retinal oxygen tension was 
elevated, although retinal blood vessels were 
obliterated (fig. 21). 

The possibility that diffusion of incubator 
oxygen across the cornea might elevate oxy- 


gen tensions in the anterior retina was cited 
in our first clinical report.’ In recent animal 
experiments, however, we have noted that 


---~ CHOROID 


“RETINA 


Fig. 21 (Patz). Schematic drawing showing the 
effects of oxygen on the immature retina. (A) In- 
dicates suppression of growth anteriorly of the 
retinal vessels. (C. R. A.) indicates the advanced 
constriction to obliteration of the retinal vessels. 
Arrows indicate increased diffusion from high oxy- 
gen tensions of choroidal vessels which are not 
appreciably constricted by oxygen. 


ARNALL PATZ 


transfer by this route does not occur as 
long as iris and ciliary blood flow is intact. 
One can reasonably assume that iris and 
ciliary blood flow is normal in the premature 
infant and that transocular diffusion of oxy- 
gen to the retina does not occur. The details 
of these experiments on the direct measure- 
ment of oxygen in the eye will be published in 
a separate report. 


CONCLUSIONS AND RECOMMENDATIONS 


1. The results of a controlled nursery 
study clearly establish that the over use of 
oxygen is an important factor in the produc- 
tion of retrolental fibroplasia. 

2. By the exposure of several species of 
animals to an enriched oxygen environment, 
lesions analogous to early human retrolental 
fibroplasia have been produced. The follow- 
ing qualities of the oxygen-induced experi- 
mental lesions justify the conclusion that 
these lesions represent the same disease as 
seen in humans: 

a. Similar ophthalmoscopic changes pro- 
gressing from a preliminary phase of vaso- 
constriction through the typical clinical stages 
of early human disease. 

b. Production of abnormal capillary pro- 
liferation in the retina with eruption of these 
vessels onto the vitreal surface of the retina 
and into the vitreous to form glomerular- 
like tufts as is characteristic of human dis- 
ease. 

c. The same histochemical response to 
periodic-acid fuchsin stain of the experi- 
mental and human lesions. 

d. A general susceptibility of the animal 
eye to oxygen instead of an isolated species 
susceptibility. A uniform lesion indistin- 
guishable microscopically from that in human 
cases being produced in four strikingly dif- 
ferent species. 

e. The degree of response of the animal 
eye to oxygen is directly related to the extent 
of vascularization of the retina. This obser- 
vation correlates with the pattern of suscepti- 
bility of the human retina to retrolental 
fibroplasia. 
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f. The experimental lesions produced by 
oxygen are limited exclusively to the eyes. 

3. These data indicate that retinal vaso- 
constriction is probably fundamental in the 
development of retrolental fibroplasia. The 
observation of advanced retinal vasoconstric- 
tion may ultimately be considered as a pre- 
liminary stage of the classic disease. 

4. The clinical and experimental data jus- 
tify the recommendation that oxygen therapy 
should be rigidly curtailed in the premature 
nursery and its over use cautiously avoided. 
To insure this the following specific recom- 
mendations are made: 

a. The medical and nursing staff should 
be thoroughly indoctrinated on the dangers 
of oxygen over usage. 

b. Except for emergency use, oxygen 
therapy should require a specific order. 


c. Every nursery should be equipped with 
an oxygen analyzer. 

d. Oxygen therapy should be ordered by 
concentrations rather than flow rate. 

e. Oxygen concentrations should be meas- 
ured and recorded at least once daily. 

920 Saint Paul Street (2). 
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CICATRICIAL STAGE OF RETROLENTAL FIBROPLASIA* 


ALGERNON B. Reese, M.D. 
New York 


AND 


Joser Steranik, M.D. 
Vienna, Austria 


Since retrolental fibroplasia has been de- 
lineated as a disease entity we have been 
gradually completing the clinical picture. To 
this end we herewith submit an analysis of 
672 cases (352 male, 320 female) examined 
in the inactive cicatricial or end-stage of the 
disease. These do not represent consecutive 
cases followed from birth but patients re- 
ferred for opinion after or near the end of 
the active phase. Our report supplements 
King’s' excellent evaluation of 238 cases of 
retrolental fibroplasia in the cicatricial stage. 

Of the 672 patients, 502, or 75 percent, 
were examined under general anesthesia one 
or more times (792 anesthesias ). Of the total 
of 1,344 eyes of the 672 babies retrolental 
fibroplasia could be definitely established in 
1,277. In 16 eyes we felt sure of the diagno- 
sis but by surmise because there was a 


cataract in 10 eyes and dense corneal opacities 
which prevented any view of the interior in 
18 eyes. Thirty-two of the eyes we felt were 
normal while, in five instances, one eye had 


been enucleated elsewhere but there was 
retrolental fibroplasia in the fellow eye. 

*From the Institute of Ophthalmology of the 
Presbyterian Hospital, New York, New York. This 
work has been supported by a grant from the Dun- 
levy Milbank Foundation, Inc. 


Taste | shows the stages of the disease 
according to the birth weight groups. Grades 
I to V refer to the classification recommended 
by the joint committee on retrolental fibro- 
plasia of the National Society for the Pre- 
vention of Blindness. This classification for 
the cicatricial phase of the disease is as fol- 
lows : 

I. Small mass of opaque tissue in periphery 
of the fundus without visible reiinal detach- 
ment. 

The fundus may have a pale appearance. 

The blood vessels may be attenuated. 

II. Larger mass of opaque tissue in pe- 
riphery of the fundus with some localized 
retinal detachment. 

The dise is distorted by traction toward 
the side of the tissue, which is usually tempo- 
rally. 

III. Larger mass of opaque tissue in pe- 
riphery incorporating a retinal fold which ex- 
tends to the disc. 

IV. Retrolental tissue covering part of 
pupillary area. 

Small area of attached retina may still be 
visible or only a red reflex over a sector of 
the fundus may be seen. 

V. Retrolental tissue covering entire pupil- 
lary area. 


= 


Figs. 2A. 2B. 4 and 5 (Reese and Stepar r | ge of retro t . g b ary processes appear 
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TABLE 1 
STAGES ACCORDING TO BIRTH-WEIGHT GROUPS 


Birthweight 


(Ib.) 


Omitted because birth weight unknown 


It can be seen that the largest number of 
cases is in the two to three-lb. and in the three 
to four-lb. groups. There were 36 eyes with 


retrolental fibroplasia in 20 infants with a 
birth weight between five and eight Ib. This 
establishes the fact that the disease does occur 
in infants with normal birth weight (table 
la). 

Tas_e 2 shows the frequency of the dif- 
ferent cicatricial stages. It can be seen that 
by far the largest number were in Grade V 
(62 percent). This figure may be unduly 


Ill III-IV 


Sum 
Total 


1277 


high because it is more likely that infants 
with advanced disease would be brought for 
examination, Thirty-two eyes were thought 
to be normal even after examination under 
general anesthesia when the far periphery 
of the fundus could be inspected by rotation 
of the eye with forceps and by indentation 
of the sclera with forceps. 

This then indicates that the disease may be 
unilateral insofar as no clinical changes are 
discernible. This does not exclude though 
the possibility, and even probability, that 


TABLE la 
20 BABIES WITH A BIRTH WEIGHT MORE THAN FIVE POUNDS 
(36 eyes with retrolental fibroplasia, four eyes normal) 


Pre- 
mature 
(months) 


Birth 
Weight 
(Ib.) (oz. 


Full 


Term 


HI-IV 
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6 2 3 3 2 65 82 
31 3 15 9 72 22 36 26 400 614 
24 5 15 12 60 7 32 28 239 422 
i 1 6 20 5 5 2 59 99 
, 4 2 5 12 
1 1 1 7 10 
2 
1253 
24 
= 
2 
2 
2 
2 
1 
2 
2 
2 
1 1 
2 
1 
2 
2 . 
I 1 1 
4 1 6 4 1 2 2 20 , 
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active disease occurred in the eye, but left no 
demonstrable sequelae. 

Microphthalmos of some degree was a 
noticeable feature particularly in the more 
advanced stages. It can be seen from Table 
2 that this finding was not noted in Grades 
I and II, but largely in the Grade V group. 
We feel that the degree of microphthalmos is 
related to the severity of the disease and that 
the greater degree of microphthalmos is pres- 
ent in the eye with the more advanced dis- 
ease. When there was a disparity in the 
degree of retrolental fibroplasia in the two 
eyes, then the microphthalmos became more 
apparent. It would be quite striking where 
there was a Grade V in one eye and a Grade 
I or II in the fellow eye. 

The stages of the disease were equal in 
both eyes in 386 infants and different in 258 
infants. Of these 258 in which the degree 
in the two eyes was different the difference 
amounted to one grade in 105 infants, to two 
grades in 88, to three grades in 34, to four 
grades in 22, and to five grades in nine. In 
other words there was a difference of two 
grades between the two eyes of the same 
patient in 23 percent of the infants. Of these 
258 infants in whom there was some disparity 
in the degree of the disease in the two eyes 
the poorer eye was the right one in 149 in- 
fants and the left one in 109 infants. 

Corneal scarring was noted in 99 eyes and 
invariably in the advanced Grade V stage. 
The corneal scarring seems to occur as a re- 
sult of the advancement of the iris forward 
when the anterior chamber becomes very 
shallow, The changes in the anterior chamber 
will be discussed under the next heading. 
When the iris, and sometimes the iris and the 
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Extremely 


Fig. 1A (Reese and Stepanik) 
anterior 


shallow anterior chamber and _ broad 
synechias in Grade V retrolental fibroplasia. 


lens, are in apposition to the posterior sur- 
face of the cornea there first ensues edema 
of the cornea with stippling of the overlying 
epithelium and later this is followed by actual 
cicatricial changes. 

Taste 3 shows the changes noted in the 
anterior chamber. 

The anterior chamber is characteristically 
shallow and frequently it becomes progres- 
sively shallower until in some instances it is 
almost obliterated. The progressive shallow- 
ing of the chamber may lead to an apposition 
of the iris to the posterior surface of the 
cornea and to the formation of anterior 
synechias (fig. 1 A). The occurrence of glau- 
coma appears to be in most instances con- 
current with the progressive shallowing of 
the chamber. 

In the very late cicatricial stages the an- 


TABLE 2 


FREQUENCY OF THE VARIOUS STAGES OF MICROPHTHALMOS AND CORNEAL OPACITIES 


Nor- 
mal 


Cicatricial stages of retro- 

lental fibroplasia 3 63 12 45 
Microphthalmos 
Corneal opacities 


Sum 
Total 


1277 (+32) 
130 
99 


= 
“a = 
21 160 39 82 60 795 
6 1 5 11 107 
1 1 2 95 


CICATRICIAL STAGE OF RETROLENTAL FIBROPLASIA 


TABLE 3 
CHANGES OF THE ANTERIOR CHAMBER AND SYNECHIAS 


Nor- 


mal 
Changes of the ante- 
rior chamber 

a. Deep 

b. Shallow 

c. Very shallow 
Anterior synechias 
Posterior synechias 

(with and without 

atrophy of iris) 


terior chamber may become progressively 
deeper and then at the sites where there are 
anterior synechias there will be strands or 
bands of iris tissue deep 
chamber from the cornea to the iris (fig. 


1B). This process seems to be concurrent 


bridging the 


with the onset of atrophy of the globe. 

As will be seen from the figures, posterior 
synechias are common and these are fre- 
quently associated with a pupillary membrane 
and an atrophy of the iris stroma which per- 


Sum 


HI IV IV Total 


mits the iris to be easily transilluminated. 
Tasie 4 shows the incidence of glaucoma 
and it was prevalent almost entirely in Grade 
V. As stated above the glaucoma seemed to be 
coincident with shallowing of the anterior 
chamber. Buphthalmos was noted in 39 in- 
stances. Our experience indicates that the 
glaucoma is usually of a transitory nature. 
This explains why more eyes did not become 
buphthalmic, The glaucoma usually runs its 
course between three months and a year and 


Fig. 1B (Reese and Stepanik). The same eye 10 months later. The anterior chamber has deepened and 
there are bridges of iris tissue across the chamber at the sites of synechias. 


—— 
311 
— = 
9 9 
2 1 8 9 19 25 311 375 
2 2 2 2 204 212 
3 98 102 
1 2 2 4 5 9 19 366 408 
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TABLE 4 


Glaucoma 
Buphthalmos 


then frequently atrophy of the globe ensues. 

As general anesthesia is necessary to meas- 
ure the intraocular pressure, we do not have 
many instances where the course of the glau- 
coma has been accurately plotted. Our re- 
cords show four eyes which have been fol- 
lowed from seven to 16 months with suffi- 
cient pressure readings to determine the 
course of the disease. 

In these eyes, the anterior chamber be- 
came increasingly shallow until finally it 
seemed to be nonexistent and the intraocu- 
lar pressure rose. Then during the course of 
months the anterior chamber deepened, the 
anterior synechias that had formed when the 
anterior chamber was shallow were visible 
as bridges across the periphery of the cham- 
ber and the intraocular pressure became nor- 
mal or below normal. 

There are 11 eyes which were followed 
for a period of three to five months. The 
anterior chamber in these eyes became in- 
creasingly shallow and finally became flat 
coincident with a rise of the intraocular pres- 
sure. The anterior chamber deepened, the 
bands of anterior synechias manifested them- 
selves, and the intraocular pressure dropped. 
In none of these eyes was surgery employed. 
Therefore, seldom is antiglaucomatous sur- 
gery necessary. We employ occasionally to 
good effect the cyclodiathermy operation 
when the high intraocular pressure is caus- 


GLAUCOMA 


Sum 
Total 


IV_ IV-V 


150 
39 


127 
37 


ing the infant pain or the eye is becoming 
grotesque from buphthalmos. 

Tasie 5 enumerates the instances in which 
the finding of dentate (serrations in the 
periphery of the retrolental tissue) or ciliary 
processes were noted. The incidence shown 
here is considerably lower than it should be 
because in order to see these processes it is 
necessary to examine the patient under gen- 
eral anesthesia. Also, their occurrence is so 
usual and mostly of academic interest that 
there were certainly many times when they 
were not recorded. It is our experience that 
they are a constant finding in Grade V. Their 
detection may be of help sometimes in differ- 
entiating retrolental fibroplasia from simulat- 
ing lesions, particularly persistent hyper- 
plastic vitreous and retinoblastoma. 

In our interpretation of these processes we 
have vacillated between feeling they are 
ciliary and dentate processes. 
When one views the periphery of the opaque 
tissue back of the lens one notes a lighter 
component alternating with a darker one. 
In the case of the ciliary processes the darker 
one would be the positive component and the 
lighter one the negative, whereas, in the case 
of the dentate processes the lighter com- 
ponent would be the positive and the darker 
the negative. 

It seems as though it would be easy to 
tell the difference between the two but such 


pre cesses 


TABLE 5 


CILIARY AND DENTATE PROCESSES 


Dentate processes 
Ciliary processes 


Sum 
Total 


312 
1 3 3 5 9 85 106 
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TABLE 6 
CATARACT 


Normal I-II 


Cataract 


is not the case. With the ophthalmoscope and 
with the transilluminator a red reflex can be 
seen through the darker component in some 
cases. More often, though, the ophthalmo- 
scope light and the light from the trans- 
illuminator do not pass through the darker 
zones and therefore they appear dark and 
like ciliary processes. 

From a study of the available microscopic 
sections of retrolental fibroplasia in the 
cicatricial stage we cannot find any elonga- 
tion or undue traction on the ciliary proc- 
which would make them visible 
clinically. 

We have examined these processes with 


esses 


the aid of a contact glass and loupe and we 
have concluded that the effect in question is 
due to the silhouette of the normal ciliary 
processes against the background of the 
opaque retrolental tissue occasioned by the 
contracture of the tissue which pulls the 
ciliary body centrally and therefore brings 
the ciliary processes in relief against the fib- 
rous tissue (fig. 2A). When the darker com- 
ponent appears red with the ophthalmoscope 
or by transillumination it is due to the fact 
that light passes between the opaque tissue 
and the anteriorly placed ciliary processes 
and therefore makes the processes have a 
reddish hue (fig. 2B). 

TABLE 6 gives the incidence of cataract. 
It is recorded in only three percent of the 
cases so it therefore plays an inconspicuous 
part in the disease. When it is noted in the 


Sum 
Total 


4 1 3 

late Grade V stage the lens may be entirely 
opaque, but when seen in the less advanced 
stages it is characteristically noted as an 
accumulation of numerous vacuoles in the 
sector of the lens corresponding to the 
quadrant of the eye most severely affected 
by the fundus lesion. Very rarely a dense 
cataract which requires removal may de- 
velop and cause rather sudden loss of vision 
in Grade III cases years after the process has 
been considered static. 

TasLe 7. Some degree of enophthalmos 
with a sinking or retraction of the septum 
orbitale is seen as a late manifestation of the 
advanced stages. 

We have the impression that sometimes 
there is a fullness of the lids with possibly a 
slight amount of proptosis during the active 
stage of the disease. This would imply some 
vascular process taking place in the orbit com- 
parable to that noted in the fundus. Pre- 
sumably the enophthalmos is the cicatricial 
phase of this orbital process (fig. 3). 

So far we have dealt mostly with the 
more advanced stages of cicatricial disease. 
We shall now discuss some of the changes 
noted in less severely affected eyes where 
details of the fundus are visible. 

In Tasce 8, the appearance of the fundus 
and blood vessels is noted. There is fre- 
quently a paleness or milky appearance to 
the fundus or the fundus details cannot be 
seen distinctly. In such instances there seems 
to be no cloudiness of the media to account 


TABLE 7 
ENOPHTHALMOS 


Normal Il Il 


Enophthalmos 


Sum 


Total 


313 
Vv 
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Fig. 3 (Reese and Stepanik). Marked enophthalmos 
in Grade V retrolental fibroplasia. 


for this indistinctness. 

One gropes for sharpness of detail with 
various lenses, but never accomplishes it. 
The cause for this is not clear. We believe it 
must be due to some intraretinal change dur- 
ing the acute phase and this has lead to some 
obscuration of the retinal elements. In con- 
trast to the dilated and tortuous vessels in 
the active stage the cicatricial stage shows 
attenuated retinal vessels sometimes to a de- 
gree where it is difficult even to discern the 
narrow threadlike vessel walls. This is also 
thought to be a sequela of some intraretinal 
change which takes place during the acute 
phase. 

Not enumerated in the table, but seen 
sometimes in Grades I to III of the disease, 
are refractile hyaloid strands in the vitreous. 
Sometimes in the eyes with partial disease 
there are pigment changes over the fundus 
where the retina is still attached. This pig- 
mentation simulates that which we see as 
a sequela of an inflammatory reaction in the 
choroid, 

Taste 9 shows the occurrence of localized 


retinal detachment and fold. In Grades I to 
III the degree of retinal separation varies. In 
Grades I and II the fundus picture merges 
from no appreciable detachment to some 
opaque tissue over the inner surface of the 
retina with an equivocal underlying localized 
detachment to a definite localized peripheral 
elevation. These grades merge into Grade ITI 
which is characterized by a retinal fold ex- 
tending from the periphery to the disc. 

The location of the fundus lesion was on 
the temporal side in 225 eyes (90 percent) 
and the nasal side in 29 eyes (10 percent). 
The two eyes are always symmetrically in- 
volved. It is a peculiar characteristic of the 
disease that it tends to affect for the most 
part the temporal portion of the fundus in 
the partial cases. This supports the evidence 
to date that incomplete vascularization of 
the retina as shown in experimental animals 
is associated with susceptibility to the disease 
(Patz?). It is on the temporal side where 
the retinal avascularization is greatest and 
where the retinal vascularization is last to be 
completed. 

Breaks, holes, or rarefied areas may appear 
in the retina usually as a late manifestation 
(fig. 4). These are seen particularly in the 
Grade III cicatricial stage and in the periph- 
ery of the retinal fold. There seem to be 
rare instances when these holes in the retina 
can lead to a superimposed serous detach- 
ment of the retina which may occur quite late 
and even years after the acute phase is over. 

The fact that the temporal part of the 
fundus is usually affected is unfortunate be- 
cause it means that in the mildly affected 
eyes the macular area is involved to some de- 
gree and therefore accounts in some measure 


TABLE 8 


FuNDUS APPEARANCE 


Normal - Il 


Pale fundus 

F undus details in- 
distinct 

Attenuated reti 
nal vessels 


Sum 


Total 


26 
17 


45 
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TABLE 9 
RETINAL FOLDS 


Normal Il 


Localized retinal de- 
tachment and fold; 
pigment conus 10 10 


for the fact that the patients with a Grade 
III retrolental fibroplasia have a vision of 
3/200 to 10/200. 

In the rare cases where the lesion has oc- 
curred nasally, temporo-inferiorly or tempo- 
ro-superiorly the vision may be as good as 
20/50. However, in some cases the vision is 
considerably less than would be expected if 


IV 


47 


the fold alone were responsible (table 10). 
In such eyes the course and distribution of 
the retinal vessels suggest that part of the 
retina to the side opposite the fold is also dis- 
placed and pulled toward the fold. 

We see the retinal vessels in the region 
opposite the fold first running in the fold for 
a distance of one or more disc diameters and 


TABLE 10 


VISION 


Grades and Corrected Visual Acuity 


Patient 


O.D. 
OS. 


O.D. 
OS. 


O.D. 
OS. 


O.D. 
(R) OS. 
O.D. 
OS. 
O.D. 
OS. 


O.D. 
OS 
O.D. 
OS. 


O.D. 
OS. 


O.D. 
OS. 
O.D. 
(R) OS. 
O.D. 
OS. 


O.D. 
OS. 


OS. 


0.D. 
OS. 


T. (164) 
. (276) 20/70 


. (535) 


(22) 
(734) 
T. (435) 
(64) 
5. (218) 
. (359) 


10/20 
10/20 


20/70 
Normal 


(12) 
. (185) 
. (186) 9 
A. D. (189) 6 


* Esotropia and probably amblyopia ex anopsia. 


20/70 


*15/200 


Location of the Lesion 


IV Vv 


Temporally below 
Temporally above 
Temporally 
Temporally 
lemporally 
Temporally 
lremporally 
Temporally 
Temporally 


10/60 
10/80 


Sup., infer. and nasally 
Sup., infer. and nasally 


20/50 Temporally above 


10/400 
20/300 


F.C. 3’ 


Temporally 
Temporally 


Nasally below 


H.M. 2° Temporally above 


Temporally 
lemporally 


Temporally 


Temporally below 


Nasally below and above 


Temporally 
Temporally 


315 
Total 
4 
IV-\ \ Sum 
71 
L. ‘ 
*F.C. 3’ 
B. 
Ci 8 15/70 
°*L..P. 
J. E. 3/200 
4/100 
*F.C. 3’ 
L.P. 
5 
N. 7 
L.P. 
S.I 
| 
No. L.P. 
10/70 
No L.P. 
5/200 
3/200 
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then coursing back to the periphery of the 
area to which they belong (fig. 5). The 
distance these vessels extend into the fold 
indicates the extent that the retina is pulled 
from the opposite side of the disc. In rare 
instances no vessels are seen in the fundus 
except in the fold and its immediate vicinity 
and this suggests the possibility that in 
these cases the entire retina for the most part 
is incorporated in some degree in the fold. 

Corroborative evidence is the fact that the 
visual acuity is usually no better than 3/200 
and the patients may fix with the region of 
the retinal fold in preference to other sites 
in the fundus. Therefore, in judging the 
visual acuity in eyes with Grade III disease 
we feel that the configuration of the retinal 
vessels seems to be a factor. A further study 
is necessary to indicate to what extent the 
configuration of the retinal vessels in this 
stage of retrolental fibroplasia may help to 
differentiate this lesion from the congenital 
retinal fold described by Mann* and Weve.* 
In most cases the patients are too young to 
record accurate vision. 

We have the corrected vision of a num- 
ber of patients and this is shown in Table 10. 
The patients who have had cycloplegic re- 
fraction show a refractive error of between 
four and eight diopters of myopia. 

In Grades II and III the optic dise has a 
characteristic appearance. The blood vessels 
and the dise show traction to the side of the 
fundus affected and this gives a colobo- 
matouslike arrangement to the disc. A pig- 
ment conus appears along the margin of the 
disc opposite to the side of the fundus 
affected. In other words 90 percent of such 
eyes will have the pigment conus nasally and 
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sometimes to a marked degree. This is in 
contrast to the normal pigment conus on the 
temporal side. 


CONCLUSION 


1. The disease may occur in infants with 
normal birth weight. 

2. The disease may be unilateral. 

3. The glaucoma which may complicate 
the disease is transitory (three months to a 
year) without treatment. 

4. Ciliary processes are constantly seen 
in Grade V disease around the periphery of 
the retrolental tissue. 

5. Cataractous changes play an incon- 
spicuous role in the disease. 

6. Some degree of enophthalmos is usually 
noted in Grade V. 

7. The location of the fundus lesion in the 
partial cases (Grades I to III) is on the 
temporal side in 90 percent of the eyes. 

8. A pigment conus at the disc margin is 
constantly seen on the side opposite to the 
side of the fundus affected, that is on the 
nasal side in 90 percent of the eyes. 

9. Holes or rarefied areas may appear in 
the retina over the detached areas in Grades 
Ito IIL. 

10. The vision in: 

Grade I disease is 10/20 to 20/70 
Grade II disease is 20/70 to 10/70 
Grade III disease is 10/70 to 3/200 

11. The refractive error is usually from 
four to eight diopters of myopia. 

12. Further loss of vision may rarely 
occur late as a result of cataract or further 
detachment of the retina secondary to hole 
formation. 

635 West 165th Street (32). 
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Part I. OBSERVATIONS ON THE OCCURRENCE 
OF RETROLENTAL FIBROPLASIA 


Retrolental fibroplasia is regarded by most 
observers’ * as a disease of the retina and 
vitreous which occurs almost exclusively in 
premature infants of low birth weight. Until 
approximately 10 years ago the disease was 
relatively rare and little known. During the 
past decade, however, the number of cases 
of the disease has increased so markedly 
(while other causes of infant blindness have 
in large part been eliminated) that retrolental 
fibroplasia is now the most common cause of 
infant blindness.** 

The actual incidence rate of retrolental 
fibroplasiat for many parts of the United 
States has not yet been determined. Most of 
the existing data on incidence rates have come 
from individual hospitals, although several 
recent studies®"' have been made of definite 
geographical areas. In general the incidence 
rate of the disease is reported® '*"* to be 
rising. 

The appearance of the disease in places 
where it had not been previously noted, and 
the sudden changes in its incidence rate in 


*From the Departments of Ophthalmology and 
Preventive Medicine, Harvard Medical School, the 
Massachusetts Eye and Ear Infirmary, and the 
Boston Lying-In Hospital. Supported by a grant 
from the Foundation for Vision, for the study of 
retrolental fibroplasia. 

*tIn Part I of this report, the discussion is con- 
fined to retrolental fibroplasia severe enough to 
produce marked functional impairment; that is, 
serious visual defect or complete blindness. Mild, as 
well as severe, forms of the disease are considered 
in Part II. 
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certain clinics, have led to the reasoning that 
if the disease was first seen or if the cases 
became more numerous at a particular time, 
its causative agent might be found in factors 
which became operative at the same time. 
For this reason, much of the current in- 
vestigation into the cause of retrolental fibro- 
plasia deals with various aspects of nursery 
management which were introduced or al- 
tered in the period during which the disease 
became evident, or increased in frequency. 
This reasoning is tenable in attempting to 
correlate changes in incidence rate with the 
causative agents of the disease. However, 


any attempt to associate a definite time of 


first appearance of retrolental fibroplasia with 
the introduction of a causative agent must 
take into account the size of the group of 
susceptible infants prior to the time when the 
disease first became evident. 

The statement has occurred in several pub- 
lications that the survival 
rates of premature infants, in recent years, 


ates increase in 
has been small. This ‘ndeed has been true at 
the Boston Lying-In Hospital for infants 
weighing four pounds or less at birth. The 
survival rate of premature infants among 
admissions to the premature nursery in this 
weight group (table 1,* column 6) has fluc- 
tuated during the years 1934 through 1952 
about a mean of 55 percent, with only a 
slight trend upward (fig. 1). However, it 
does not follow that the number of infants 

+ These data were obtained and cross-checked 
from the delivery-room record book, the premature 
nursery record book, and the individual hospital 
charts for each infant. 
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PREMATURE LIVE BIRTHS (4LB8S. OR LESS) 
BOSTON LYING-IN HOSPITAL 
1934 - 1952 


SURVIVALS” PER 100 
PREMATURE BIRTHS 


SURVIVAL RATE 


ee 


PREMATURE BIRTHS PER 1000 
TOTAL LIVE BIRTHS 


INCIDENCE RATE 


be 
5 


934 36 38 40 
YEAR 


Fig. 1 (Zacharias, et al.). Incidence rate and sur- 
vival rate of premature infants, 1934-1952. (*In- 
fants discharged alive from premature nursery. ) 


who were discharged alive from the pre- 
mature nursery has remained unchanged. 

A conspicuous increase in the number of 
survivals (column 5, numerator of the sur- 
vival rate) has occurred as the result of a 
slowly increasing survival rate acting on a 
more rapidly increasing number of admis- 
sions to the premature nursery (column 3, 
denominator of the survival rate). 

The increase in nursery admissions has 
occurred for two reasons. The total number 
of live births (column 2) has increased about 
30 percent during this period. In addition, 
and more important, the nursery-admission 
rate of premature births (of birth weight 
four pounds or less) among total live births 
(table 1, column 4, and figure 1) has in- 
creased almost twofold during these years. 
Thus, during the years 1934 through 1952, 
the increase in the number of surviving pre- 
mature infants in this weight group (column 
5) has been almost threefold.* 

For the purposes of this discussion, the 
assumption is made that the group of infants 
of birth weight four pounds or less, dis- 


charged alive from the premature nursery, 
represents most of the infants at risk of 
developing retrolental fibroplasia. In view of 
the smaller size of this group at the Boston 
Lying-In Hospital in the years preceding 
1938 (when the disease made its first known 
appearance at that hospital), the expected 
number of cases of retrolental fibroplasia 
may have been too small to have been noted. 
In the clinical experience of one of us 
(M. J. K.) true bilateral retrolental fibro- 
plasia has been found in prematurely born 
persons’ having birth dates in 1932, 1935, 
and 1936. 

To find other cases of retrolental fibro- 
plasia of long standing, a search might be 
made among the graduates of institutions for 
the blind and among groups cared for by 
various organizations for the blind. Addi- 
tional cases might be found by a re-examina- 
tion of pathologic specimens of eyes enu- 
cleated because of such diagnoses as retino- 
blastoma, pseudoglioma, or endophthalmitis, 
before retrolental fibroplasia was recognized 
as a clinical entity. 

It is probable that only a few older cases of 
retrolental fibroplasia would be discovered 
in this way. But in terms of the smaller 
group of infants at risk at the time these 
persons were born, a very small number of 
cases might suffice to demonstrate that the 
disease occurred at an incidence rate com- 
parable to the present rate. 

Once the groups of infants under con- 
sideration are large enough to have produced 
appreciable numbers of cases of retrolental 
fibroplasia, then attention may be turned to 
the significance of differences in the incidence 
rates from place to place, or from time to 


* Similar increases in the number of surviving 
premature infants of low birth weight are indicated 
in data reported by Gilger’® for Cincinnati, Owens 
and Owens for Baltimore, Crosse and Evans?! 
for Birmingham, England, Jefferson’? for Man- 
chester, England, Smallpeice?? for Oxford, Eng- 
land, and Willi?* for Zurich, Switzerland. 

+ These persons were not born at the Boston 
Lying-In Hospital. 
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INCIDENCE AND SEVERITY OF RETROLENTAL FIBROPLASIA 


TABLE 1 


ADMISSIONS TO PREMATURE NURSERY OF INFANTS WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston Lyinc-In 1934-1952 


Admissions to Premature Nursery 
(Birth Weight 4 pounds or less) 


Total 
Live Births 
(all weights) 


Total Admissions 


Rate 


Year of 
Birth 


Number 
(1) 

1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 


1949 
1950 
1951 
1952 


* Including private, ward, and out-patient services. 


per 1000 


Live Births | 
( 


| 


Retrolental 
Fibre 

among Survivals 

Survivalst 


Rate per 100 
Admissions | Number Percent 
(7) (8) 


Number 


+ All infants who were discharged alive from the premature nursery. 
} Retrolental fibroplasia severe enough to produce marked functional impairment, that is, serious visual 


defect or complete blindness. 


time in the same place. For example, the 
incidence rate of retrolental fibroplasia in. the 
pediatric service of The Johns Hopkins Hos- 
pital has not at any time been as high as that 
observed in other comparable clinics."* *° 
Although the incidence rate in England has 
undoubtedly increased in the last four years, 
it is nevertheless considerably lower than that 
of many parts of the United States.**** 

Also, incidence rates have varied markedly 
from year to year, within the same hospital. 
For example, at the Boston Lying-In Hos- 
pital, where the disease has been known since 
1938, the incidence rate of retrolental fibro- 
plasia has fluctuated widely* during the past 
15 years (table 1, column 8). (The con- 
spicuous drop for the years 1949 through 
1952 is discussed in Part II, Section B.) 

* The differences among these incidence rates of 
retrolental fibroplasia are statistically significant at 
the one-percent level. 


Similar reports of fluctuations in incidence 
rates have been made by other groups of 

Such differences in incidence rates from 
place to place or time to time may well reflect 
differences in the presence or operation of 
causative agents. Part II of this report 
examines the relationships of possible causa- 
tive factors to fluctuations of the incidence 
rate of retrolental fibroplasia at the Boston 
Lying-In Hospital during the past 15 years. 


Part Il. STupIes OF THE RELATIONSHIP OF 
RETROLENTAL FIBROPLASIA TO DEGREE OF PRE- 
MATURITY, OXYGEN THERAPY, GENERAL 
HEALTH, AND DATE OF BIRTH OF 
PREMATURE INFANTS 


INTRODUCTION 


Much of the current investigation into the 
causation of retrolental fibroplasia is based 
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(5) 
10 23 53 
9 13 32 
11 22 48 
12 20 41 
14 30 52 4 18 
12 31 62 1 4 
16 37 52 1 3 
13 37 58 0 0 
15 43 53 4 11 
15 | 39 55 . 23 
16 %6 49 9 26 
16 42 60 12 32 
15 57 66 8 15 
16 43 45 6 15 
16 42 50 i! %6 
5160 93 18 63 68 4 6 
4925 101 20 64 64 1 2 
5150 | 93 18 64 69 2 aa 
5182 98 18 51 52 2 4 
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on the reasoning that, since the disease has 
become increasingly evident during the last 
15 years, its cause might be found in some 
aspect of the neonatal care of premature in- 
fants introduced, or more extensively used, 
during that period. The most active interest, 
at present, is in the possible causal relation- 
ship between retrolental fibroplasia and the 
oxygen supply to the retina, although there 
are various hypotheses concerning such a 
relationship. 

Some investigators believe that the disease 
is initiated by an insufficient supply of oxy- 
gen to the developing retina, and that its 
progress can be stopped and its symptoms 


cured or lessened by the administration of 


adequate amounts of supplementary oxygen. 
Others think that the retina is damaged by an 
excess of oxygen (resulting from the use of 
oxygen therapy ), and believe that the disease 
can in large part be avoided by using oxy- 
gen therapy only when essential, and then in 
minimal amounts for the shortest possible 
period of time. 

Some believe that the rapid reduction of 
oxygen supply (which may occur when oxy- 
gen therapy is terminated too abruptly) 
gives rise to the disease; they recommend a 
very gradual return of the infant from an 
atmosphere of high oxygen concentration to 
normal room air. Lastly, some investigators 
have failed to find a direct relationship be- 
tween retrolental fibroplasia and oxygen. 

The hypothesis that an excess of oxygen 
is an offending agent has been supported by 
the results of several animal experiments**** 
and by two controlled experiments on prema- 
ture infants.***' With these exceptions, how- 
ever, the evidence which has been presented 
in support of a direct relationship between 
retrolental fibroplasia and either hyperoxia 
or hypoxia depends largely on clinical experi- 
ence and impression. 

When the fluctuations in incidence of ret- 
rolental fibroplasia at the Boston Lying-In 
Hospital during the past 15 years were 
examined simply in relation to periods of 
“high” and “low” oxygen administration (as 


has been done in many of the reports which 
attempt to relate the incidence of retrolental 
fibroplasia to oxygen therapy), it was seen 
that the rise and fall of incidence at that 
hospital did not parallel the changes in 
amount of oxygen used. For this reason, an 
attempt has been made to investigate in 
greater detail the relationship of the incidence 
of retrolental fibroplasia to oxygen therapy 
at the Boston Lying-In Hospital. 

The extent to which oxygen therapy has 
been used in premature-infant care has de- 
pended largely on the infant's degree of pre- 
maturity, general health, and the date (with 
respect to nursery practice and conditions ) 
of its birth. In establishing a relationship 
between retrolental fibroplasia and the use of 
oxygen therapy, one must take into account 
the influence of these other factors, in order 
to obtain evidence that oxygen therapy and 
retrolental fibroplasia are directly related to 
each other, and not both dependent on a third 
common factor such as low birth weight, or 
the presence of illness, or even a birth date 
in a period when large quantities of oxygen 
were used, An attempt has therefore been 
made to inspect the relationship of retro- 
lental fibroplasia to each of these factors 
(oxygen therapy, degree of prematurity, 
general health, and date of birth) not only 
separately but in combination. 

Section A of the present report is a retro- 
spective study of all infants of birth weight 
four pounds or less born at the Boston Lying- 
In Hospital during the years 1938 through 
1948. It deals only with retrolental fibroplasia 
severe enough to have produced marked 
functional impairment ; that is, serious visual 
defect or complete blindness. In this period, 
the clinical course of the disease had not yet 
been observed and described, and its mild 
forms had not yet been recognized. 

Section B is a follow-up study of all in- 
fants of birth weight four pounds or less 
born at the Boston Lying-In Hospital during 
the years 1949 through 1952. In the follow- 
up study, it was possible to consider the 
several stages of severity of retrolental fibro- 
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plasia, since, for each infant, the course of 
the disease was followed from its inception 
by means of repeated, periodic ophthalmo- 


scopic examinations. 


Section A: RETROSPECTIVE STUDY OF IN- 
FANTS WEIGHING FOUR POUNDS OR LESS AT 
BIRTH, 1938 THROUGH 1948 


Material and Methods 


Material and sources of data. During the years 
1938 through 1948, 436 infants of birth weight four 
pounds or less were discharged alive from the pre- 
mature nursery of the Boston Lying-In Hospital. 
Many of the infants in the series of retrolental 
fibroplasia described by Terry*®: and 
King** were in this group. During 1948 and 1949, 
inquiries were made'® of the parents or guardians 
of 419 of these infants to establish the present con- 
dition of the infants’ eyes, and to obtain information 
about those cases of retrolental fibroplasia not in- 
cluded in the original series of Terry and King. 

From the clinical records of the infants and an- 
swers to the inquiries, satisfactory information con- 
cerning the eyes was obtained for 393 (90 percent) 
of the 436 infants. (Of the remaining 43 infants, 
five are known to have died in the first three months 
of life, 21 could not be located for inquiry or ex- 
amination, and 17 were overlooked.) 

Among the 393 infants studied, 64 (16 percent) 
had retrolental fibroplasia. The diagnosis was made 
in 59 cases by Dr. T. L. Terry or one of us (M. 
J. K.), or both. Three cases were diagnosed by 
other staff members of the Massachusetts Eye and 
Ear Infirmary. In two instances the diagnosis was 
made by other ophthalmologists in the Boston area. 

All nonophthalmologic information used in the 
present study was obtained from the records of the 
3oston Lying-In Hospital. (Some of these data 
have been previously published.’*) The present re- 
port is concerned with the relationships of retro 
lental fibroplasia to degree of prematurity, general 
health, oxygen therapy, and time of birth. Of the 
393 infants for whom ophthalmologic information 
was obtained, 25 were omitted from the analysis and 
results because other pertinent information was in- 
complete. The study therefore includes 368 infants. 

(Of the 25 infants excluded from the study, 
four (16 percent) had retrolental fibroplasia, Sixty 
(16 percent) of the 368 infants for whom complete 
data were obtained had retrolental fibroplasia. Thus, 
there is no suggestion that the reasons for excluding 
the 25 infants from the analysis were related to the 
presence of retrolental fibroplasia.) 

Designation of retrolental fibroplasia. In 1949, 
Owens and Owens?° reported their clinical observa- 
tions of the onset and course of retrolental fibro- 
plasia, and showed that, because of spontaneous ar- 
rest and regression, the disease can exist in a mild 
form as well as a severe form. Until that time, how- 


cases 


ever, retrolental fibroplasia was recognized only 
when it was severe enough to produce serious visual 
defect or complete blindness. The designation 
“retrolental fibroplasia,” in the present study of in- 
fants born during the period 1938 through 1948, in- 
cluded only severe cases; all other infants were re- 
garded as “normal.” The large group of infants 
designated “normal,” during these years, very prob- 
ably included unrecognized cases of the milder 
forms of retrolental fibroplasia. 


Definition of variables 


1. Degree of prematurity, Birth weight, recorded 
to the nearest tenth of a pound, is used as a measure 
of degree of permaturity. 

2. General health. Since it is difficult to attach a 
quantitative value to an infant's physical status, we 
have selected, as a crude measure of general health, 
the length of an infant's stay in the premature 
nursery. In most cases, infants are discharged from 
the Boston Lying-In Hospital premature nursery 
when they weigh approximately five pounds. The 
nursery stay therefore represents the number of 
days required by the infant to reach this weight. 

The use of this measure of general health is based 
on the assumption that, in most cases, a nursery 
stay longer than expected fcr a given birth weight 
is a sign of illness. In no instance, as far as we 
know, was an infant kept in the premature nursery 
beyond the usual time of discharge because of a 
diagnosis of retrolental fibroplasia. In only two 
instances were the diagnoses of ocular disease made 
before the infants were discharged from the pre- 
mature nursery; both of these infants were never- 
theless discharged when they reached the appropri- 
ate weight. 

3. Oxygen therapy. The extent of oxygen therapy 
is represented by the number of days during which 
supplementary oxygen was administered to an in- 
fant. Various types of equipment and methods for 
supplying supplementary oxygen have been used at 
the Boston Lying-In Hospital premature nursery 
during the past 15 years. 

In the earlier years, infants received oxygen in 
Hess beds or under plastocele tents placed over 
regular bassinets. Early in 1949, the Hess beds were 
replaced by Gordon-Armstrong incubators. Until 
1944, the oxygen was supplied from compression 
tanks in the nursery; in 1944, it was piped to the 
nursery from a central storeroom in the hospital. 

The usual practice was to supply oxygen at the 
rate of approximately six liters per minute while 
the infant was very small, and to reduce the quan- 
tity gradually to three liters per minute as the in- 
fant grew larger. 

Since it was not possible, from the available data, 
to estimate the actual quantity of oxygen admin- 
istered, we have used, as a crude measure of oxygen 
therapy, the number of days during which the infant 
received supplementary oxygen. This includes the 
number of days of continuous oxygen therapy and 
the terminal days of weaning off. 

4. Time of birth. The occurrence of retrolental 
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fibropiasia cases is not distributed evenly over the 
ll-year period covered by these data, but is con- 
centrated in the later years. Account must there- 
fore be taken of the passage of time, since other 
unspecified variables may have been in operation at 
one time and not at another. Therefore, the time 
of birth of each infant has been represented as 
elapsed time in months since January 1, 1938 (the 
beginning of the period of observation). 

For birth weight, nursery stay, and duration of 
oxygen therapy, two subgroups were made, as fol- 
lows: 


Birth weight 

less than 3 pounds 

..3 to 4 pounds, inclusive 

Nursery stay 

Short less than 45 days 

.45 days or more 

Oxygen therapy 
Short 


Long .... 


... less than 13 days 
13 days or more 


The 368 infants included in the analysis were 
classified according to the above criteria. 


Results 
1. EACH VARIABLE CONSIDERED SEPARATELY 
a. Qualitative: Comparisons of percentages 

Table 2 shows annual values, from 1938 
through 1948,* for the percentages of those 
infants born each year having low birth 
weight (column 4), long nursery stay (col- 
umn 6), and long oxygen therapy (column 
8) for comparison with the percentage of 
infants who developed retrolental fibroplasia 
severe enough to cause serious visual defect 
or complete blindness (column 10). The 
fluctuations of these percentages during the 
ll-year period are shown graphically in 
Figure 2. 

Birth weight. The percentage of infants 
weighing less than three pounds at birth 
appears to have declined during the years 
1938 through 1945, although the fluctuations 
in the percentages throughout the whole 11- 


year period are not statistically significant.’ 


Nursery stay. There is no consistent trend 
for the percentage of infants having long 
nursery stays; differences among the per- 


* Values for the years 1949 through 1952 are 
also included for later reference in Section B. 

t The term “significant” as used here, and in the 
remainder of the paper, refers to statistical signifi- 
cance at the five-percent level. 


SURVIVING PREMATURE INFANTS (4 LBS. OR LESS AT BIRTH) 
BOSTON LYING-IN HOSPITAL 
1936-1952 


BIRTH WEIGHT LESS THAN 35.85. 


PERCENT 


NURSERY STAY 45 DAYS OR MORE 


OXYGEN THERAPY (3 DAYS OR MORE 


RETROLENTAL FIBROPL ASIA 


vear 


PERCENT 


Fig. 2 (Zacharias, et al.). Annual variations in 
birth weight, length of nursery stay, duration of 
oxygen therapy, and incidence of retrolental fibro- 
plasia, 1938-1952. 


centages are not statistically significant. 

Oxygen therapy. The percentage of infants 
with long duration of oxygen therapy shows 
highly significant fluctuations (4? = 61.44; 
P < 0,001); a distinct upward trend oc- 
curred during the years 1943 through 1948. 

Incidence of retrolental fibroplasia. Varia- 
tions in the incidence of retrolental fibro- 
plasia from 1938 through 1948 are statisti- 
cally significant = 2442; P< 0.01). 
There appears to have been a consistent in- 
crease in incidence from 1942 through 1945, 
with fluctuations thereafter. The abrupt drop 
in incidence which occurred in 1949 will be 
discussed in Section B. 

If the yearly data for the 1l-year period 
are combined (table 3) it can be seen that, 
with respect to birth weight, 25 percent of 
the infants weighing less than three pounds 


developed retrolental fibroplasia, whereas 
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TABLE 2 


SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston 1938-1952 
(Annual frequencies of low birth weight, long nursery stay, long duration of 
oxygen therapy, and retrolental fibroplasia) 


Length of Nursery Duration of Oxygen 
Stay 45 Days Therapy 13 Days 
or More or More 


Retrolental 


Birth Weight Less 
Fibroplasiat 


Year of a al than 3 Pounds 


. 
Birth Infants 


Number Percent Number Percent Number Percent Number Percent 
19 
5 


1938 3 
1939 1 
1940 1 
1941 0 
1942 4 
1943 3! 8 
1945 q 12 
1946 7 
1947 6 

948 9 


1938-1948 2: ‘ 60 


1949 62 
1950 64 
1951 64 
1952 50 


1949-1952 240 


* All infants who were discharged alive from the premature nursery. 
t Retrolental fibroplasia severe enough to produce marked functional impairment, that is, serious visual 
defect or complete blindness. 


only 14 percent of the heavier infants did so. with oxygen therapy of long duration, the 
The corresponding incidence rates of retro- incidence of retrolental fibroplasia was 29 
lental fibroplasia for infants with long and percent in comparison with an incidence of 
short nursery stays were 21 percent and 11 six percent in the group having oxygen 
percent, respectively. Similarly, in the group therapy of short duration. 


TABLE 3 


SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston Ly1nG-INn Hosprrar 1938-1948 
(Relationship of retrolental fibroplasiat to birth weight, length of nursery stay, 
and duration of oxygen therapy) 


Difference Be- 
Number of Retrolental Fibroplasia tween Percents 
Infants + Standard 
Number Percent : Error 


Birth Weight (p®unds) 
Less than 3 84 21 25 11+5 
3 through 4 284 39 14 

Length of Nursery Stay (days) 
Less than 45 175 20 11 10+4 
45 or more 193 40 21 

Duration of Oxygen Therapy (days) 
Less than 13 198 11 6 2344 
13 or more 170 49 29 


* All infants who were discharged alive from the premature nursery. 
+ Retrolental fibroplasia severe enough to produce marked functional impairment, that is, serious visual 
defect or complete blindness. 


323 
3 
0 
12 
23 
32 
13 
15 
23 
16 
| 45 24 26 42 48 7 4 6 
14 26 41 52 81 1 2 
16 25 34 53 16 25 2 3 
20 40 35 70 14 28 2 4 
Td 60 25 121 50 130 54 9 4 
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In spite of the significant associations of 
the incidence of retrolental fibroplasia with 
low birth weight, long nursery stay, and long 
duration of oxygen therapy which appear 
when the yearly data for the 11-year period 
are combined, it can be seen from Figure 2 
that the annual fluctuations of incidence of 
retrolental fibroplasia do not follow annual 
changes in the three variables. 

For example, the incidence rate rose in 
1942 to 12 percent and in 1943 to 23 percent, 
although, oxygen was 
still used in relatively small amounts and for 
relatively short periods. On the other hand, 
there was little, if any, 
in 1944 (26 percent) when, because of a 
change in equipment (piping), oxygen was 
used more freely and for longer periods. 
Futhermore, the incidence figures for the 
years 1945, 1946, 1947, Ver showed 
significant fluctuations (32, 13, 15, and 23 
percent respectively) in spite ; the fact that 


during those years, 


rise in incidence rate 


and 


the use of oxygen remained essentially un- 
changed during those four years. 


b. Quantitative: Comparisons of means* 

A different method of analysis makes use 
of the quantitative nature of the four vari- 
ables under consideration, including time of 
birth. Since every infant in the study pro- 
vides a particular value for each variable, it 
is informative to compare the mean values 


* The term “mean,” as used in this paper, refers 
to the “arithmetic mean.” 


for the retrolental fibroplasia group with 
mean values for the “normal” group, as 
shown in Table 4. 

Inspection of Table 4 suggests the fol- 
lowing statement : 

Infants who developed retrolental fibro- 
plasia differed from the remainder of pre- 
mature infants of birth weight four pounds 
or less in that (1) they weighed an average 
of 0.2 pounds less at birth; (2) they stayed 
in the nursery an week 
longer ; (3) they received an average of eight 
days more of oxygen therapy; and (4) their 
mean time of birth was a year later. ( Part of 
these data concerning nursery stay and oxy- 


average of one 


gen therapy have been previously published 
by Kinsey and Zacharias."* ) 

When these variables are considered one at 
the differences between the means of 
“nor- 


a time, 
the retrolental fibroplasia group and 
mal” group are statistically significant in each 
instance. These 
obtained from the analysis of percentage 
differences shown in Table 3. 


results are similar to those 


2. VARIABLES CONSIDERED AS INTERRELATED 


In evaluating the associations of retro- 
lental fibroplasia with birth weight, oxygen 
therapy, and nursery stay (table 3), the 
interrelationships of the three variables must 
be taken into account. For example, the as- 
sociation of retrolental fibroplasia with long 


oxygen therapy might be the reflection of the 


association of the disease with low birth 


TABLE 4 
SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston LyinG-In Hosprtat 1938-1948 
(Means and ranges of birth weight, time of birth, length of nursery stay and 
duration of oxygen therapy in relation to retrolental fibroplasia f) 


Duration of 
Oxygen Therapy 
(days) 
Mean Range 


‘Length of 
Nursery Stay 
(days) 
Mean Range 


22-140 14 


Time of Birth 
(months) 


Number Birth Weight 
of (pounds) 


Infants Mean Range Mean Range 


“Normal” 308 3. 3-1. 48 
Retrolental 

fibroplasia 60 $3. 3-1: 55 
All infants 368 3-1 49 

* All infants who were = dithered alive from the premature nursery. 

t Retrolental fibroplasia severe enough to produce marked functional impairment, that is, serious visual 
defect or complete blindness. 


0-104 


4-"65 
0-104 


34-122 22 
22-140 15 
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TABLE 5 
SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston Lyinc-In Hosprtat 1938-1948 
(Actual and adjusted meansf of birth weight, time of birth, length of nursery stay 
and duration of oxygen therapy in relation to retrolental fibroplasiaf) 


Birth Weight 


Number 
(pounds) 


of 
Infants Actual 


Mean 


Adjusted 
Mean 
“Normal” 308 3.4 3.3 (3.3) 
Retrolental 

fibroplasia 


All infants 


60 
368 


3.2 3.3 (3.3) 
3.3 


Time of Birth 
(months) 


Actual Adjusted 
Mean 


74 


86 
76 


Duration of 
Oxygen Therapy 
(days) 
Actual Adjusted 
Mean Mean 


Length of 
Nursery Stay 
(days) 
Actual Adjusted 
Mean Mean Mean 
75 


81 


48 49 (49) 14 15 (14) 


55 16 (18) 


49 


49 (49) 


22 
15 


* All infants who were discharged alive from the premature nursery. 

+t The means of each variable are adjusted for the influence of the remaining three variables. Means in 
parentheses are adjusted for only two of the remaining three variables, time of birth being ignored. 

t Retrolental fibroplasia severe enough to produce marked functional impairment, that is, serious visual 


defect or complete blindness. 


weight or illness (necessitating a prolonged 
nursery stay), or both, since infants of low 
birth weight and those making poor progress 
are most likely to receive prolonged oxygen 
therapy. 

To investigate the influence of a particular 
variable such as birth weight on the associa- 
tion of retrolental fibroplasia with oxygen 
therapy, the difference in incidence of retro- 
lental fibroplasia between long and_ short 
oxygen therapy groups might be examined 
first in infants of low birth weight and then 
in infants of high birth weight. Such tests, 
however, require the subdivision of the data 
into many groups, which in the present study 
would be so small that reliable inferences 
could not be drawn. Therefore, the data were 
examined in detail by quantitative methods. 

In interpreting differences between the 
means of the group with retrolental fibro- 
plasia and the “normal” group, the interrela- 
tionships of the variables must again be con- 
sidered. Taking advantage of the quantitative 
nature of the data, a method of multiple 
regression* has been used to determine, for 
each variable, the mean values which would 
be expected if both the retrolental fibroplasia 
and “normal” groups had the same mean val- 
ues of the other variables under considera- 
tion. These expected values are called ad- 

* See Appendix for a description of the methods 
used. 


justed means. 

The point at which each of the other vari- 
ables is fixed may be arbitrarily chosen; for 
convenience it has been taken as the actual 
mean for the total group of infants. By this 
method the adjusted mean for a particular 
variable in the “normal” group is made com- 
parable with the adjusted mean for that vari- 
able in the retrolental fibroplasia group, as 
far as the influence of the other variables 
under consideration is concerned. The ad- 
justed means and actual means are shown in 
Table 5. 

If the time of birth during the 11-year 
period 1938 through 1948 is ignored, then the 
duration of oxygen therapy is the only one of 
the three variables (oxygen therapy, birth 
weight, nursery stay ) which will discriminate 
significantly between the “normal” group and 
the group with retrolental fibroplasia in- 
dependently of the other two variables, The 
actual mean durations of oxygen therapy 
were 14 and 22 days for the “normal” and 
retrolental fibroplasia groups, respectively 
(table 5). 

If the two groups had the same mean birth 
weight of 3.3 pounds, and the same mean 
nursery stay of 49 days, they would be ex- 
pected to have had mean durations of oxygen 
therapy of 14 days and 18 days, respectively. 
Therefore, only part of the difference in 
actual mean durations of oxygen therapy 


| 
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between the “normal” and retrolental fibro- 
plasia groups can be attributed to the lower 
birth weights and longer nursery stays of the 
latter group. The remaining difference of 
four days between the adjusted means, while 
smaller than the difference between the actual 
means, is still significant. 

If, however, the changes of each of the 
variables with the passage of time are ac- 
counted for by their correlations with the 
time of birth (defined previously as elapsed 
time in months during the years 1938 through 
1948), then the duration of oxygen therapy 
fails to discriminate between the “normal” 
and retrolental fibroplasia groups independ- 
ently of birth weight, nursery stay, and time 
of birth (table 5). 

If the two groups had been comparable 
with respect to birth weight, nursery stay, 
and time of birth, that is, if both groups had 
been found to have the same mean values of 
3.3 pounds birth weight, 49 days nursery 
stay, and 76 months as time of birth, then 
the “normal” group would be expected to 
have had a mean duration of oxygen therapy 
of 15 days and the retrolental fibroplasia 
group a corresponding mean of 16 days. The 
difference of one day between these adjusted 
means is not significant. 

In other words, the observed difference of 
eight days between the actual mean durations 
of oxygen therapy can be entirely accounted 
for by the fact that the retrolental fibroplasia 
group had on the average lower birth weight, 
longer nursery stay, and later date of birth 
than did the “normal” group. 

This result corroborates the impression 
gained from Figure 2 and Table 2 that the 
major fluctuations in the incidence rate of 
retrolental fibroplasia have not paralleled the 
annual changes in the use of oxygen, in spite 
of the fact that the use of oxygen did in- 
crease during the period of years in which 
retrolental fibroplasia reached its highest 
incidence. 

Thus, during the period 1938 through 
1948, no one of the variables (birth weight, 
nursery stay, duration of oxygen therapy, or 


time of birth) can discriminate significantly 
between the “normal” and retrolental fibro- 
plasia groups of infants when its correlations 
with the other three variables are taken into 
account. 


Section B: FoLLow-up stuDy OF INFANTS 
WEIGHING FOUR POUNDS OR LESS AT BIRTH, 


1949 rHrRouGH 1952 


Materials and Methods 


Material and sources of data, Late in 1948, when 
it became evident from the work of Owens and 
Owens?° that it is possible to observe the clinical 
onset and course of retrolental fibroplasia, the 
Massachusetts Eye and Ear Infirmary and the 
Boston Lying-In Hospital instituted the practice of 
making repeated, regular ophthalmoscopic examina- 
tions of all infants of birth weight four pounds or 
less born at the Boston Lying-In Hospital. During 
the years 1949 through 1952, 242 infants were dis- 
charged alive from the premature nursery. They 
were examined as follows: 

1. Each of these infants was examined* ophthal- 
moscopically by one or both of two ophthalmologists 
participating in the study, within two weeks of 
birth, and then regularly at biweekly intervals for 
the duration of its hospital stay. If the early stages 
of retrolental fibroplasia. were seen, examinations 
were made weekly or more often. 

2. After discharge from the Boston Lying-In 
Hospital, each infant was examined by the same 
ophthalmologists at the Massachusetts Eye and Ear 
Infirmary at regular biweekly intervals. If retro- 
lental fibroplasia was present, examinations were 
made weekly or more often. 

3. If no evidence of retrolental fibroplasia had 
been observed, the baby was discharged from the 
follow-up study at the age of three months, If 
retrolental fibroplasia was present, examinations 
were continued for at least five months, and in some 
cases for a year. 

4. At each examination, the ophthalmoscopic find- 
ings were recorded in detail and graded according to 
the degree of abnormality observed. 

All nonophthalmologic information was obtained 
from the records of the Boston Lying-In Hospital. 

Nursery management of infants. Because retro- 
lental fibroplasia was seldom, if ever, seen before 
1938 in infants born at the Boston Lying-In Hos- 
pital, it was thought by the members of the pediatric 
service that the occurrence of the disease might be 
related to some aspect of premature-infant care in- 


* All eyes were dilated for examination by the 
instillation of one or two drops of a mixture of 
equal parts of one-percent solution of homatropine 
hydrobromide and one-percent solution of paredrine 
hydrobromide, supplemented when necessary by one 
or more drops of 10-percent neosynephrine solu- 
tion. 
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troduced or more extensively used since that time. 
For this reason, after careful pediatric considera- 
tion, it was decided to revert whenever possible to 
the methods of premature-infant care practiced be- 
fore 1938. Because of this change in nursery policy 
instituted early in 1951 and continued through 1952, 
the years under consideration (1949 through 1952) 
can be divided into two contrasting periods. 

The major differences in management involved 
in this return to earlier methods of infant care 
were as follows: 

1. The use of water-miscible multivitamin prep- 
arations was discontinued; the infants were given 
orange juice starting on the 14th day, and haliver 
oil and viosterol starting on the 21st day. The use of 
vitamin K was discontinued during labor and there- 
after, whenever possible. 

2. Unless the infant was cyanotic without it, 
oxygen, at flow rates of three to six liters per 
minute, was given only during the first week of life, 
and for a shorter period, if possible. This is in sharp 
contrast with the preceding period (1949-1950) 
when oxygen was used for an average of three 
weeks. 

3. In addition, precautions were taken to avoid 
the unnecessary use of antibiotic and chemothera- 
peutic agents. The administration of iron was re- 
duced or discontinued. The feeding regimen re- 
mained essentially the same, except that the period 
of initial withholding of food was shortened to 
_ about 24 hours 

Classification of retrolental fibroplasia. The suc 
cessive stages of active retrolental fibroplasia, in 
this report,* are designated “mild,” “moderate,” 
“severe A,” and “severe B.” 

The “mild” phase is characterized by the presence 
of dilatation and tortuosity of the retinal vessels, 
and whiteness and blurring of the periphery of the 
retina. Vitreous clouding is usually seen. Retinal 
hemorrhage and bluish, fingerlike processes extend- 
ing discward from the periphery of the retina are 
sometimes seen. New capillary growth may be seen 

The “moderate” phase is characterized by the 
addition of general pallor of the retina, growth of 
new capillaries, and localized areas of peripheral 
retinal separation. Vitreous hemorrhages are some- 
times seen. 

The “severe A” 


phase is characterized by the 
presence of one or more of the following: vitreous 


strands, retinal folds, and peripheral membrane 
There are larger areas of retinal separation and 
more extensive neovascularization. A “dragged 
disc” is often seen. 

* The data used in this study are based on diag- 
noses made according to a classification which has 
been used in this clinic from 1949 through 1953. 
This classification differs in some respects from the 
numerical classification of the active phase of retro- 
lental fibroplasia recently published by a subcom- 
mittee*® of the joint committee for the study of 
retrolental fibroplasia, appointed by the National 
Society for the Prevention of Blindness. 


In the “severe B” phase, partial or complete 
retrolental membrane is present. 

The classification of infants according to the 
degree of severity of retrolental fibroplasia was 
based on the most severe stage observed in the 
course of ophthalmoscopic examinations, regardless 
of subsequent anatomic regression or of the degree 
of eventual visual impairment. If the degree of 
severity differed in the two eyes, the classification 
was determined by the more severely involved eye. 

Infants in whom the above abnormalities were not 
observed were classified “norrnal.” 


Definition of variables 

1. Degree of prematurity. 

a. Birth weight. See Definition of variables, 
Section A. 

b. Gestational age has been used in this section 
of the study as an additional measure of the degree 
of prematurity. The gestational age was calculated 
as follows: the number of days between the actual 
date of birth and the expected date of delivery (as 
determined by the obstetrician) was subtracted from 
280 days. For purposes of computation, this value 
was tabulated in weeks. 

2. General health. See Definition of variables, 
Section A. 

Although early retrolental fibroplasia has some- 
times been diagnosed while the infant was still in 
the premature nursery, it has not been the policy to 
keep the infant beyond the usual discharge time for 
this reason. In six instances, however, infants who 
were no longer receiving oxygen therapy, and in 
whom early retrolental fibroplasia was seen, were 
kept in the nursery for additional oxygen therapy. 
In these cases the additional days of nursery stay 
after a weight of five pounds had been reached 
were not included 

3. Oxygen therapy. See Definition of variables, 
Section A. 

In the case of the six infants for whom oxygen 
therapy was reinstituted because of a diagnosis of 
retrolental fibroplasia, the additional days of oxygen 
therapy were excluded from the data. 


Results 


1. INCIDENCE OF RETROLENTAL FIBROPLASIA, 

1949-1952 

The annual incidence rates of retrolental 
fibroplasia are shown in Table 6 for each of 
the five diagnostic groups for the years 1949 
through 1952. The incidence rates for the 
two periods, 1949-1950 and 1951-1952, are 
compared in Table 7 according to birth 
weight. Many of the fluctuations in these 
rates can be attributed to the small numbers 
of infants in the groups under consideration. 
However, it seems clear that the changes in 
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TABLE 6 
SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 


Boston Lyinc-In H 


OSPITAL 1949-1952 


(Annual incidence of retrolental fibroplasia by stage of severity) 


| 

|Number| Normal 
of |Num- Per- 

Infants | ber cent 


Year 


Birth 


Mild 
Num. Per- 
ber cent 


Num- 
ber 

10 16 

22 34 
6 

12 


64 | 
$3 | 
59 
52 


40 
3M 
38 


5 

3 

11 

26 6 


Moderate 


Retrolental Fibroplasis 
Severe A Severe B 
Num- Per- Num-  Per- 
ber cent ber cent 


6 


Total 
Num- Per- 
ber cent 


Per- 
cent 


36 
47 
41 
48 


23 
30 
26 


4 
1 
3 
3 24 


2 
5 
6 


* All infants who were discharged alive from the premature nursery. 


the management of premature infants, intro- 
duced early in 1951, have not been followed 
by a reduction in the total incidence rate or 
the severity of retrolental fibroplasia. 

The incidence data for the years 1949 
through 1952, shown in Table 2, were deter- 
mined by the presence of retrolental mem- 
branes extensive enough to produce serious 
visual impairment or blindness at the end of 
the period of observation, rather than on the 
basis of the most severe stage reached, This 
was done in order to make the incidence 
rates comparable to those of the preceding 
ll-year period (1938 through 1948) when 
the diagnosis of retrolental fibroplasia was 
made" only on the basis of end-stage observa- 
tions. These incidence rates show a distinct 
reduction beginning in 1949 and persisting 
through 1952. The reduction coincided with 
the initiation of the follow-up study and pre- 
ceded by two years the changes in nursery 
management. 

It is true that the method of diagnosing 
retrolental fibroplasia was altered when the 


follow-up study was started. During the 
vears of the retrospective study (1938 
through 1948) cases of retrolental fibroplasia 
were detected, in most instances, after the 
acute stages of the disease were past, whereas 
during the follow-up study (1949 through 
1952), the diagnosis was made on the basis 
of 
starting one or two weeks after birth. Never- 
theless, it seems unlikely that the reduction 
in incidence rate in 1949 was the result of the 


regular ophthalmoscopic examinations 


change in diagnostic method. 
2. EACH VARIABLE CONSIDERED SEPARATELY 


Table 8 shows mean values and ranges of 
birth weight, gestational age, length of stay 
in the nursery, and duration of oxygen ther- 
apy, for each diagnostic category and for the 
two time periods: 1949-1950 (before the 
above-mentioned changes in nursery manage- 
ment were instituted) and 1951-1952 (after 
the changes in policy occurred). 

For 1949-1950, the mean birth weights and 
show consistent inverse 


gestational ages 


TABLE 7 


SURVIVING PREMATURE INFANTS* WEIG 
Boston Lyinc-In H 


HING FOUR POUNDS OR LESS AT BIRTH 
OSPITAL 1949-1952 


(Incidence of retrolental fibroplasia by birth weight and stage of severity) 


Num Normal 


ber Num- Per 


of In ber cent 
| fants | 


46 
61 


Num 
ber 
6 
26 


Birth Weight 


Year of Birth (Pounds) 


‘Less than 3 | 24 
3 through 4 103 


33 
78 


67 


Less than 3 
3 through 4 


1951-1952 6 
| 42 


Retrolertal Fibroplasia 
Moderate Severe A Severe B 
Num- Per- Num- Per- N 
r cent ber cent 


ild 
- Per- 
cent 


25 
25 


17 


2 
6 
9 
1S x 


* All infants who were discharged alive from the premature nursery 
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1949 63 8 4 6 
1950 = 64 5 4 6 
1951 64 17 6 9 
1952 | 50 12 3 6 
— 
Num- Per 
nt ber cent 
y 63 6 6 6 2 2 40 39 
10 5 6 1 1 26 33 
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TABLE 8 


SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston Ly1nG-IN Hospitat 1949-1952 


(Means and ranges of birth weight, time of birth, length of nursery stay and duration of 
oxygen therapy in relation to severity of retrolental fibroplasia) 


Num- 

Diagnostic ber 
Stage of In- 
fants 


Birth Weight 
(pounds) 
Birth 
1949- 
1950 


Mean Range 


Normal 74 

Mild 32 
Moderate 8 
Severe A 8 
Severe B 5 
All Infants 27 
(V)t 


.i- 
1-4. 
.2-3. 
.0- 


ww | 
> 


Normal 64 3 
Mild 18 3 
Moderate 17 3 
Severe A 9 3. 
Severe B 6 
All Infants 114 3.3 
(V)t (16%) 


= 


Gestational Age 
(weeks) 


Mean 


(10%) 


Duration of 
Oxygen Therapy 
(days) 
Mean Range 


Length of 
Nursery Stay 
(days) 
Range Mean’ Range 
27-40 2-58 
26-35 4-62 
29-34 9-59 
27-32 9-56 
28-33 10-45 
26-40 2-62 


27-39 
26-40 
26-37 
26-36 
26-33 
26-40 
(79%) 


* All infants who were discharged alive from the premature nursery 


t Coefficient of variation. 


relationships to the severity of retrolental 
fibroplasia, while the mean length of nursery 
stay and mean duration of oxygen therapy 
vary directly with the severity of the disease. 
The data for 1951-1952 show similar rela- 
tionships. In spite of the small size of some 
of the groups, the differences among the 
means of the five diagnostic categories are 
statistically significant for each of the vari- 
ables in both time periods, 

The changes in 
above, are reflected in a 12-day reduction in 


yursery care, described 
the mean duration of oxygen therapy for the 
period 1951-1952. Other differences between 
the two periods are the lower birth weights 
and longer lengths of nursery stay in all 
diagnostic categories in 1951-1952 in com- 
parison with 1949-1950. These 
are also apparent in the percentages shown in 
Figure 2 and Table 2. 


differences 


3. VARIABLES CONSIDERED AS INTERRELATED 


Table 9 shows the actual and adjusted 
means for each of the four variables, that is, 
birth weight, gestational age, 
and duration of oxygen therapy, 


nursery stay, 
for three 


degrees of severity of retrolental fibroplasia. 
In this table, the 
severe A, and severe B retrolental fibroplasia 
have been combined into a single group in 


infants with moderate, 


order that the group be larger and therefore 
the adjusted means be stable enough to allow 
some interpretation in the absence of a suit- 
able test for statistical significance.* 

For any the differences 
among the adjusted means of the three 
groups of infants (that is, the normal group, 
those with mild retrolental fibroplasia, and 
retrolental 


one variable, 


those with moderate 
fibroplasia) reflect the relationship of that 
variable to the occurrence and severity of 
retrolental fibroplasia, independently of the 
influence of the other 
As in Section A, in calculating the 


or severe 


variables under con- 
sideration, 
adjusted means for any one variable, the re- 
maining variables were fixed at their actual 
mean values for the entire group of infants 
born during the period under consideration. 


* Limitations of the test of significance for differ- 
ences among the adjusted means are discussed in the 
Appendix. 
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0 33 
32 
6 32 
2 0 29 
2 6 31 
2 0 33 
(9%) (34%) (56%) 
1951- 4.0 33 1-27 
1952 4.0 32 3-59 i 
3.9 31 6-32 
3.7 31 5-50 
3.1 30 11-28 
32 1-59 
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TABLE 9 


SURVIVING PREMATURE INFANTS* WEIGHING FOUR POUNDS OR LESS AT BIRTH 
Boston-Ly1nG-IN Hosprtat 1949-1952 


(Actual and adjusted meanst of birth weight, time of birth, length of nursery stay and 
duration of oxygen therapy in relation to severity of retrolental fibroplasia) 


Birth Weight 


Year Number (pounds) 


of Diagnostic of 


Birth Stage Infants 


Mean 
Normal 74 3.51 
Mild 32 3.40 
Moderate & 

Severe 21 3.10 
All Infants 127 3.42 


1949 
1950 


3.26 
3.28 


3.28 


Normal 64 3.44 
Mild 18 3.24 
Moderate & 

Severe 32 93 
All Infants 114 3.27 


Gestational Age 


Actual Adjusted Actual Adjusted 


Mean 


Mean 


Length of 
Nursery Stay 
(days) 
Actual Adjusted Actual Adjusted 
Mean Mean Mean Mean 

46.7 
48.4 


45.4 


Duration of 
Oxygen Therapy 


(weeks) (days) 


* All infants who were discharged alive from the premature nursery. 
\. t The means of each variable are adjusted for the influence of the remaining three variables. 


a. 1949-1950 


Birth weight. lf each of the three groups 
of infants born during the period 1949-1950 
had been found to have a mean gestational 
age of 33 weeks, a mean nursery stay of 47 
days, and a mean duration of oxygen therapy 
of 23 days, then their mean birth weight 
would be expected to have been 3.4 pounds 
for the normal infants, 3.5 pounds for the 
group with mild retrolental fibroplasia, and 
3.3 pounds for those with moderate or severe 
retrolental fibroplasia. 

Although the ordering of these adjusted 
means with respect to severity of retrolental 
fibroplasia is different from the ordering of 
the actual means, the differences among 
them are still statistically significant. It is of 
interest that the group of infants with moder- 
ate or severe retrolental fibroplasia has a 
lower adjusted mean birth weight than either 
the normal or mild groups. 

Gestational age. The adjusted means for 
gestational age vary inversely with severity 
of retrolental fibroplasia, just as do the actual 
means. In addition, the differences among 
the adjusted means are statistically significant 
although they are somewhat smaller in size 
than the differences among the actual means. 


Nursery stay. Differences among the ad- 
justed means for length of nursery stay are 
much smaller than the differences among the 
actual means ; the adjusted means do not vary 
consistently with increasing severity of 
retrolental fibroplasia. There is no direct test 
of significance for these adjusted means, for 
reasons discussed in the Appendix. However, 
it is apparent from the small differences 
among the adjusted means that the observed 
relationship of the actual mean lengths of 
nursery stay to severity of retrolental fibro- 
plasia can for the most part be attributed to 
the influence of birth weight, gestational age, 
and duration of oxygen therapy on the length 
of nursery stay. 

Oxygen therapy. The adjusted mean dura- 
tions of oxygen therapy are almost the same 
for all three groups of infants. This indicates 
that the increase in actual mean durations of 
oxygen therapy with increasing severity of 
retrolental fibroplasia can be accounted for 
by the relationship of severity of retrolental 
fibroplasia to birth weight, gestational age, 
and length of nursery stay. 


b. 1951-1952 
Birth weight. In this period, the adjusted 
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mean birth weights are the same for each of 
the three groups of infants. 

Gestational age. The adjusted means for 
gestational age are ordered, as are the actual 
means, inversely to the degree of severity of 
retrolental fibroplasia. However, the dif- 
ferences among the adjusted means are quite 
small and are not statistically significant. 

Nursery stay. The adjusted mean lengths 
of nursery stay are also ranked in the same 
order as the corresponding actual means, but 
the differences among the adjusted means are 
not large enough to be statistically signifi- 
cant. 

Oxygen therapy. Differences among the 
adjusted mean durations of oxygen therapy 
are smaller than among the actual means and 
are not consistently ordered according to 
severity of retrolental fibroplasia. Although 
a satisfactory test of significance is not avail- 
able for these means, it does not appear that 
the duration of oxygen therapy will differ- 
entiate the three categories of infants inde- 
pendently of birth weight, gestational age, 
and length of nursery stay. 


c. Differences between the two pericds, 
1949-1950 and 1951-1952 


Birth weight. The adjusted mean birth 
weights of the three groups of infants are 
significantly different in the period 1949- 
1950 but do not differ in 1951-1952. 

Gestational age. The adjusted means for 
this variable show a consistent inverse rela- 
tionship to severity of retrolental fibroplasia 
in both periods, but the differences are sta- 
tistically significant in the first period only. 

Nursery stay. The adjusted mean lengths 
of nursery stay show only small differences 
in each period, although they do vary directly 
with increasing severity of retrolental fibro- 
plasia in 1951-1952. 

Oxygen therapy. The adjusted mean dura- 
tions of oxygen therapy show only small 
differences in either period, without a con- 
sistent relationship to severity of retrolental 
fibroplasia. 

Thus, the data clearly establish a quanti- 


tative relationship of the severity of retro- 
lental fibroplasia with each of the four vari- 
ables under consideration, that is, birth 
weight, gestational age, length of nursery 
stay, and duration of oxygen therapy. How- 
ever, no one of the variables, when adjusted 
for the influence of the other three, discrim- 
inates significantly in both time periods be- 
tween the normal infants and those with ret- 
rolental fibroplasia, nor between the mild and 
severe forms of the disease. To be sure, the 
adjusted means for gestational age are in- 
versely related to severity of retrolental fibro- 
plasia in both periods, but the differences 
among the adjusted means are significant in 
the first period only (1949-1950). 


SUMMARY AND COMMENT 


This report is concerned with infants of 
birth weight four pounds or less, admitted to 
the premature nursery of the Boston Lying- 
In Hospital. Part I describes the changes in 
size of this group of infants. Part II deals 
with the incidence and severity of retrolental 
fibroplasia in this group, for the years 1938 
through 1952, in relation to birth weight, 
gestational age, length of nursery stay, dura- 
tion of oxygen therapy, and time of birth. 
For the period 1938 through 1948, the study 
is retrospective; for the remaining four 
years, 1949 through 1952, the data were ob- 
tained in a follow-up program. 

While the interpretation of data obtained 
in retrospect from uncontrolled studies in 
volving several variables is seldom conclu- 
sive, certain facts seem clear. 


Part I 

During the 19-year period 1934 through 
1952, the incidence rate of premature live 
births, four pounds or less in weight, in- 
creased about two-fold at the Boston Lying- 
In Hospital. There was also a distinct in- 
crease in total live births and a slight increase 
in the survival rate of premature infants. 

These changes resulted in more. than a 
threefold increase in the number of infants 
weighing four pounds or less at birth who 
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were discharged alive from the premature 
nursery in that hospital. Such changes in the 
size of the group of infants at risk of devel- 
oping retrolental fibroplasia must be con- 
sidered when one attempts to relate the time 
of first appearance of the disease to the 
presence of possible causative agents. 


Part Il 


When the variables under consideration 
are considered separately, it is seen that the 
two measures of prematurity (birth weight 
and gestational age) vary inversely with the 
incidence and severity of retrolental fibro- 


plasia ; the two environmental factors (dura- 


tion of oxygen therapy and length of nurs- 
ery stay) vary directly with the incidence 
and severity of the disease. Many investi- 
gators have observed and reported the rela- 
tionship of some of these variables to the 
incidence of retrolental fibroplasia, but the 
relationships to the degree of severity have 
received less attention. 

The data in the present report are not in 
agreement with the findings of Silverman, 
et al.,“ who state that the degree of severity 
of the disease bears no relation to birth 
weight or to a combination of birth weight 
and gestational age. Those authors, however, 
based their calculations on the end-stage of 
retrolental fibroplasia ; in the present record, 
data are based on the most severe stage 
reached. 

Owens,*" on the other hand, reported that 
the incidence of the most severe form of 
retrolental fibroplasia was lowest in the 
heaviest group (over 1,300 gm.), although 
the incidence of the most severe form was 
not greatest in the group with the lowest 
birth weights (under 1,100 gm.). 

When the interrelationships among the 
several variables are taken into account, no 
one variable predominates in its relationship 
to retrolental fibroplasia. On the basis of the 
quantitative data in the follow-up study 
(1949 through 1952), the inverse relation- 
ship of gestational age to the occurrence and 
severity of retrolental fibroplasia is the most 


consistent. 


At the Boston Lying-In Hospital, there 
have been wide variations in incidence rates 
of retrolental fibroplasia during the past 15 
years, with an abrupt fall in the incidence of 
severe cases in 1949, in spite of the fact that 
oxygen therapy of long duration (an average 
of 23 days) was used during that year. This 
drop may represent a change in the severity 
of the disease rather than a reduction of the 
incidence of all manifestations of retrolental 
fibroplasia. A choice between these alter- 
natives cannot be made since the mild forms 
of the disease were not recognized before 
1949. 

Two known changes in the care of pre- 
mature infants occurred at the beginning of 
1949. They were: 

1. The initiation of a program of repeated, 
periodic ophthalmoscopic examinations. 

2. A change from Hess beds to Gordon- 
Armstrong incubators. It is possible that in a 
Gordon-Armstrong incubator (in which it is 
necessary to raise the entire top each time 
the infant is handled) the oxygen concentra- 
tion is lower and less constant than that in a 
Hess bed (in which only one of two small 
openings need be opened for treatment). 

Several investigators have reported uncon- 
trolled studies in which reduction of inci- 
dence of retrolental followed 
restriction of oxygen therapy. Two of these 
reports may be compared with the present 
report on the basis of similarities in plan of 
study and treatment of data. From data re- 
ported by Locke* it may be calculated that in 
Montreal during a six-month period ( Febru- 
ary through July of 1952) when no effort 
was made to limit the amount of oxygen 
therapy, six cases of retrolental fibroplasia 
(23 percent) occurred in 26 premature in- 
fants weighing four pounds or less at birth. 
During the next 14 or 15 months, when oxy- 
gen administration was “reduced to minimal 


fibroplasia 


amounts,” only two cases (three percent) 
were found among 78 infants in the same 
weight group. Gordon and others*® have re- 
ported the results of a similar study made 
at the Colorado General Hospital in Denver. 
At this hospital, during a five-month period 
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(May 1, 1950, to October 1, 1950) when 
oxygen concentrations of 60 percent or more 
were used for 20 premature infants who 
weighed 1,500 gm. (3 Ib.-5 oz.) or less at 
birth, the incidence of “residual lesions” of 
retrolental fibroplasia was 45 percent. During 
a subsequent two-year period (January 1, 
1951, to January 1, 1953) when lower con- 
centrations of oxygen (30 to 40 percent) 
were used for shorter periods, the incidence 
or residual retrolental fibroplasia for 97 in- 
fants in the same weight group dropped 
eight percent. (These workers also report 
that the restricted oxygen regime had no 
adverse effect on the survival rate.) These 
reductions in incidence of retrolental fibro- 
plasia seen in Montreal and in Denver are 


statistically significant and distinctly different 


from the results of the somewhat similar 
follow-up study at the Boston Lying-In Hos- 
pital, in which no conspicuous change in 
incidence or severity occurred in 1951 fol- 
lowing a marked reduction in the duration of 
oxygen therapy. It is possible that the reduc- 
tion in oxygen therapy was greater at the 
Montreal and Denver hospitals than at the 
Boston Lying-In Hospital. 

The most convincing evidence reported so 
far for a causal relationship between oxygen 
administration and retrolental fibroplasia has 
been offered during the last three years by 
the controlled animal experiments of Ashton, 
et al.,°* * Gyllensten and Hellstrom,” Patz, 
et al.,°*-** and the controlled studies on hu- 
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man infants of Lanman, et al.,*' and Patz, 
et al.*” *° The practical value of these experi- 
ments will depend on repeated demonstra- 
tions that reducing the concentration of oxy- 
gen and shortening the duration of therapy 
in premature infants are followed by a reduc- 
tion in the occurrence of the disease. 
Although the data in the present paper 
demonstrate that the duration of 
therapy is one of several factors related to 


oxygen 


both the incidence and severity of retrolental 
fibroplasia, they fail to support the idea that 
oxygen therapy, when measured as duration, 
is a major or even a necessary causal factor 
in the occurrence of this disease. It is pos- 
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sible that the relationship of oxygen therapy 
to retrolental fibroplasia is less dependent on 
the duration of therapy than on other aspects, 
such as concentration or time of exposure. 

Although many hospitals have, within the 
past few years, reported restrictions on the 
amount and duration of oxygen therapy, in 
many instances the degree of reduction and 
criteria for the use of oxygen have not been 
clearly specified. It would be of great help 
if those hospitals which have had previous 
experience with retrolental fibroplasia during 
a regime of liberal oxygen administration 
would institute carefully planned and metic- 
ulously supervised programs in which oxy- 
gen in minimal amounts were administered 
only to those infants showing a clearly- 
defined need. 

That such a program can be carried out 
without an increase in mortality rate is sug- 
gested by the results of the controlled study 
of Lanman, et al.,* in which, for the low 
oxygen group, oxygen therapy was used not 
as a routine, prophylactic measure but only 
as a definite treatment for definite signs of 
respiratory distress, 

243 Charles Street (14) 
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APPENDIX ON STATISTICAL METHODS 


The statistical treatment of the quantitative data 
in Part II of this report involves the use of multi- 
ple linear regression. The rationale of the method 
used is illustrated by the following example from 
the data of Section A on premature infants born 
during 1938 through 1948. 

The relationship of duration of oxygen therapy to 
length of nursery stay is shown in a scatter diagram 
(fig. 3) for the 308 “normal” infants and the 60 
infants with retrolental fibroplasia. In spite of con 
siderable variation in the data for each group of in 
fants, there is a distinct suggestion of a linear re- 
lationship, For each group a straight line has been 
plotted to represent the duration of oxygen therapy 
as a function of length of nursery stay, as de- 
termined by the method of least squares. Although 
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RELATIONSHIP OF DURATION OF OXYGEN THERAPY TO NURSERY STAY 
SURVIVING PREMATURE INFANTS (48S. OR LESS AT BIRTH) 
BOSTON LYING-IN HOSPITAL 
1938-1946 


OXYGEN THERAPY - DAYS 


@ ACTUAL MEAN 
© ADJUSTED MEAN 


T T T T T T 
30 40 50 60 90 1o 


NURSERY STAY - DAYS 


Fig. 3 (Zacharias, et al.). Adjustment of the duration of oxygen therapy for the 
influence of the length of nursery stay. 


the two lines are not parallel, the difference between 
their slopes is well within reasonable limits for 
chance variation. 

That portion of the diagram which contains the 
actual mean duration of oxygen therapy and the 
actual mean length of nursery stay for each group 
of infants, is shown enlarged in the upper part of 
Figure 3. The upper horizontal broken line extends 
from that point on the vertical scale which repre- 
sents the mean duration of oxygen therapy for the 
retrolental fibroplasia group, 21.9 days. It intersects 
the regression line for the retrolental fibroplasia 
group (upper solid line) at a point (solid circle) 
which corresponds to the mean length of nursery 
stay for the retrolental fibroplasia group of 54.9 


days on the horizontal scale. Similar relations hold 
for the regression line of the “normal” group 
(lower solid line). The lower solid circle is that 
point on this regression line which corresponds to 
the mean duration of oxygen therapy, 13.6 days, 
and mean length of nursery stay, 47.5 days, of the 
“normal” group 

The vertical broken line extends from that point 
on the horizontal scale which represents the mean 
length of nursery stay of 48.7 days for the combined 
group of 368 infants. If the two groups of 308 
“normal” infants and 60 infants with retrolental 
fibroplasia had each been found to have the same 
mean length of nursery stay of 48.7 days, then 
what mean durations of oxygen therapy would they 
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be expected to have had? Using the linear relation- 
ship expressed by the regression lines as a basis for 
prediction, the open circles represent the desired ex- 
pected values. They correspond to points on the 
vertical scale which are the adjusted mean durations 
of oxygen therapy for the “normal” and retrolental 
fibroplasia groups, 14.3 days and 183 days re- 
spectively. The vertical distance between the hori- 
zontal broken lines represents the difference, 8.3 
days, between the actual mean durations of oxygen 
therapy for the “normal” and retrolental fibroplasia 
groups. The difference between the adjusted means, 
4.0 days, corresponds to the vertical distance be- 
tween the regression lines of the two groups of in- 
fants. When the two regression lines are nearly 
parallel, as they are in this example, the difference 
between the adjusted means remains about the same, 
irrespective of the fixed value assumed for the 
variable on the horizontal scale. Under such circum- 
stances a test of significance can be applied to this 
difference between the adjusted means. In the pres- 
ent example, the adjusted mean durations of oxygen 
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therapy for the “normal” and retrolental fibroplasia 
groups are significantly different, although the dif- 
ference is distinctly smaller than that between the 
actual means. Thus, only part of the difference be- 
tween the actual means can be accounted for by 
the linear relationship of duration of oxygen 
therapy with length of nursery stay. 

Although it cannot be demonstrated graphically, 
this method of linear regression can be extended to 
examine the interrelationships of several quantita- 
tive variables in more than two groups of observa- 
tions. This has been done to obtain the quantitative 
results described in Part II. 

The test of significance for differences among the 
adjusted means was based on the A criterion of 
Wilks.” In two instances (nursery stay in 1949- 
1950 and duration of oxygen therapy in 1951-1952), 
the data of Section B showed that the partial re 
gression coefficients (or “slopes”) varied signifi- 
cantly among the three groups of infants, so that 
the adjusted means could not be tested for signifi- 
cant differences. 
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ELECTROENCEPHALOGRAPHY IN RETROLENTAL FIBROPLASIA* 


VeRNON K. S. Jim, M.D., AND 


Chicago, 


children with retrolental 
fibroplasia have mental retardation. It is 


difficult to determine whether this retarda- 


Some severe 


tion is based only on the loss of vision or 
whether it is related to cerebral damage. 
With the hope that electroencephalography 
would give some evidence that would help 
to separate these factors, a series of children 
with severe retrolental fibroplasia in cica- 
tricial stages C, D, and E were investigated. 

Electroencephalography has a limit in the 
evaluation in the cerebral disturbances in the 
adult. In the young child the interpretation 
of cerebral electropotentials is, of course, 
more difficult because it has not been widely 
explored and correlated. In children with 
retrolental fibroplasia the kind of cerebral 
damage, if any, is unknown. Any measurable 
evidence that can be obtained by electro- 
encephalography should be valuable in the 
determination of the neurologic status of the 
child. 

Electroencephalography' is well estab- 
lished as a diagnostic aid in neurology. The 
electroencephalogram* has three  charac- 
teristic components : frequency, usually 1/10 
of a second or 10 per second, voltage, usually 
measured in microvolts, and form of record- 
ing, usually sinusoidal but may be sharp and 
spiky or even flat waves. There are several 
types of waves and patterns : 

Alpha waves are usually eight to 13 per 
second in frequency, five to 100 microvolts 
in voltage, and sinusoidal in form. 

Beta waves are generally 15 to 30 per 
second with voltage of five to 30 microvolts. 

Delta waves are less than six per second 
with voltage at least 20 microvolts. 


* From the Division of Ophthalmology, Depart- 
ment of Surgery, University of Chicago. This work 
was supported in part by a grant from the Douglas 
Smith Foundation for Medical Research of the Uni- 
versity of Chicago, and from the Genevieve Marie 
Stevenson Fund of The Chicago Community Trust 
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Irregular waves have slow activity with 
low frequency but with voltage less than 20 
microvolts. 

Spikes consist of sporadic rapid waves 
appearing suddenly out of background ac- 
and showing 
moderate or large amplitude. Spike and wave 


tivity at regular intervals 
pattern consist of alternation of spike and 
delta waves. 

The normal characteristics of the electro- 
encephalogram in humans are as follows: 
Alpha waves are usually eight to 12 per 
second; the frequency is well maintained 
under standard conditions within one-half 
wave per second. Beta waves are high-fre- 
quency waves with occasional sequences of 
20 wave per second activity. Delta waves are 
commonly slower than eight per second and 
are usually signals of disturbance in brain 
physiology. These are a normal feature of 
frontal regional potential output. The human 
electroencephalogram is not strictly periodic, 
and the amplitudes and wave forms do not 
remain constant, 


APPLICATION TO OPHTHALMOLOGY 


Electroencephalography has been used in 
the study of ophthalmologic problems. The 
effect of light stimulation through the eyes 
and frequency of brain waves were studied 
by Jasper and Cruikshank.* Berger* reported 
that visual stimulation by opening eyes in a 
lighted room blocked occipital brain waves 
while opening eyes in a dark room did not 
alter the occipital rhythm. 

Lemere® proposed the use of electro 
encephalography as a reliable objective test 
for differentiating true blindness from ma- 
lingering or hysterical blindness. However, 
Redlich, Callahan, and Mendelson® in a study 
of 100 normal, 32 unilaterally blind, three 
blind, and nine homonymous hemianopic 
patients reported that the effect of eye open- 
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ing and closing as measured by electroen- 
cephalography did not contribute a_ valid 
differentiating test between true and hysteri- 
cal or malingered blindness. These workers 
suggested the existence of an 
factor besides the stimulus of light on the 
retina in the production of altered occipital 
rhythm. 

Dyer and Bierman’ studied the cortical 


additional 


potential changes in amblyopia ex anopsia 
and found more cortical activity, possibly 
active suppression, in child squints with 
amblyopia than in adults. 

Stillerman, Gibbs, and Perlstein® studied 
a large series of 1,345 children under 16 
years of age with strabismus and detected no 
definite electroencephalographic changes as 
characteristic of ambiyopia ex anopsia, 
fusion and retinal correspondence. They de- 
tected a significant number of children with 
organic brain disease and cerebral palsy with 
associated abnormal eye findings which were 


Fig. 1 (Jim and Krause). Tracing I of P.A 
(Case 11), a five-year-old boy, which shows con 
tinuous activity containing waves from about three 
to four per second to alpha. No significant abnor- 
malities can be detected in this tracing which is that 
of a patient with incomplete retrolental fibroplasia. 

6-V_ frontal-vertex (left), 5-V  central-vertex 
(left), 4-V_ occipital-vertex (left), 3-V_ occipital- 
vertex (right), 2-V central-vertex (right), 1-V 
frontal-vertex (right), 3-2 occipital-central (right), 
4-5 occipital-central (left). 
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ARLINGTON C. KRAUSE 


predominantly strabismus, showing occipital 


lead abnormalities. 

Callahan and Redlich® suggested several 
applications of electroencephalography to the 
study of ophthalmologic problems. These in- 
cluded the determination of local electrical 
discharges in following eye opening and 
closing movements, effect of visual stimula- 
tion on eye opening and closing in the oc- 
cipital electroencephalogram, diagnosis of 
hysterical or malingered blindness, and 
localization of cerebral lesions with visual 
defects. 
unilateral anophthalmos, bilateral eviscera- 


However, these studies covering 


tions or enucleations, unilateral optic neuritis, 
and extensive chorioretinitis revealed poten- 
tials following blinking of a similar nature 
and order from both the affected and the 
normal eye. 

PRESENT STUDY 

The present study consists of a series of 
15 patients of premature birth with severe 
retrolental fibroplasia. These patients were 
all followed at regular intervals in the eye 
clinic of the University of Chicago. Their 
ages ranged from four months to 10 years. 

The method of study involved the use of 
an Offner electroencephalographic machine. 
The recordings were made from four leads, 
as follows: 

1. Frontal lead—electrodes placed on fore- 
head two cm. from midline. 

2. Central leads—electrodes placed about 
2.0 to 2.5 em. from midline on line with ears. 

3. Occipital leads—electrodes placed about 
two cm. from midline and about four cm. 
back from central leads. 

4. Vertex lead—electrode placed at mid- 
line on line with ears. 

Eight simultaneous tracings were recorded 
from the various leads as foliows: frontal- 
vertex, central-vertex, occipital vertex, on 
the right and left sides; and frontal-central 
on the right and left sides. Tracings were 
taken for five minutes with the above settings 
and then the entire setting was reversed and 
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another five minutes of activity recorded as a 
check on the first tracing. 

Tracings were done with eyes open, eyes 
closed, light illumination (flashlight) in each 
eye, and hyperventilation. 

The results of studies 
tabulated in Table 1. In this table, the term 
fully 
retrolental fibroplasia showing, on ophthal- 


these may be 


“complete” refers to a developed 


moscopic examination, a grayish retrolental 


membrane and no red fundal reflex. Several 
tracings are included in this report. 


DiscuSssION 


Several factors have to be considered 


whenever electroencephalographic studies 
are done on children. The criteria established 
for electrical abnormality in the adult do not 
hold unequivocally in children. From age two 
months on, some alpha frequency activity is 
noted in the average child. But slow waves 
often are a prominent characteristic of the 


tracing until six years of age. There is much 


ere 
6-5 


Fig. 2 (Jim and Krause). Tracing II of B.D. 
(Case 7), a two-year-old boy with complete retro- 
lental fibroplasia showing no red fundus reflexes on 
ophthalmoscopic examination. This tracing showed 
no definite electroencephalographic abnormality. 

1-V frontal-vertex (right), central-vertex 
(right), 3-V occipital-vertex (right), 4-V occipital 
vertex (left), 5-V  central-vertex (left), 6-V 
frontal-vertex (left), 1-2 frontal-central (right), 
6-5 frontal-central (left). 


Fig. 3 (Jim and Krause). Tracing III] shows G.G. 
(Case 9), a 34-month-old boy, who presents a 
retinal stalk in the right eye and an incomplete 
retinal stalk in the left eye. No significant ab- 
normalities were noted in these leads 

1-V frontal-vertex (right), central-vertex 
(right), 3-V occipital-vertex (right), 4-V occipital 
vertex (left), 5-V  central-vertex (left), 6-V 
frontal-vertex (left), 1-2 frontal-central (right), 
6-5 frontal-central (left). 


individual variation in this regard, as the 
electrical activity of the young brain is very 
sensitive to any noxious agent. 
Abnormalities in the electroencephalogram 
can be classified into three categories : 
A. Minimal, including the following vari- 
ations : 


1. Poor frequency regulation, that is the 
alpha range fluctuates more than 2.5 waves 


per second. 
2. Occasional 
eight per second in bipolar scalp and bipolar 


slow waves of less than 
scalp-ear derivations. 

3. High voltage of more than 100 micro- 
volts with irregular amplitude modulations. 

4. Isolated complex sinusoidal slow waves 
of relatively high voltage, especially if 
synchronous in each parieto-occipital devia- 
tion. 

B. Moderate, 


characteristics under “Minimal” are more 


when any or all of the 


prominent. 
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Case 
No 


Initials 


B.R. 


H.C, 


VERNON K. 


Age 


4 mo. 


10 mo. 


17 mo. 


2 yr. 


30 mo. 


34 mo. 


3 yr. 


JIM AND ARLINGTON C. 


KRAUSE 


TABLE 
RETROLENTAL FIBROPLASIA PATIENTS 


Ocular Involvement 


R. and L complete 


R—retinal stalk 
astigmatic 
tion 


distor- 


Incomplete fibroplasia 
complete 


L—dull red reflex 


R-—red fundus with no 

retinal vessels fold 
6 o'clock. 
complete. 
almost complete 
larger red fundus 
posterior syn- 
echiae 
.—almost complete 


complete 
incomplete 


R and L complete 

No red reflex. 

R and L stalks from 
disc. Incomplete. 


R—retinal stalk 

L—retinal stalk 

Incomplete 

Complete bilateral 
synechiae, shal- 

- anterior chamber. 

No light perception. 

R and L incomplete 


R and L anomalous 
vessels. Incomplete. 


? LP 

R-—complete 

L—retinal fold 
to 3 o'clock. 


stalk 


10/200 
No LP 
R and L complete pos- 
terior svnechiae 


incomplete. 


Electroencephalographic Report 


98 percent of record is made up of waves 1/sec. or 
slower. They look like movement artefacts. There are 
occasional small spikes in the left central area. Prob- 
ably all of the slow tracings are not to be accounted for 
as artefacts, It was relatively quiet in a couple of place’ 
which show the slow movements. 

Several leads contain small fast tracings around 2/sec. 

Some muscular tracings are definitely present. It is not 
clear whether any of the fast tracing is intracranial. The 
other activity is mostly from 3-8/sec. Nothing is seen 
definitely abnormal. 


Possible that there is less slow activity than there 
should be. Record is often like a child of 4-6 yr. A few 
small fast tracings are present. 

Waves around 3-4 per sec. are most of record. None are 
clearly abnormal. 


Not as much activity around 1-3/sec. as one might ex- 
pect. Rather irregular and often sharp waves around 
4-6/sec. are most easily rec ognized. Much movement is 
artefact. This activity is better seen in left occipital 
than right. Disparity between the occipitals is chief 
finding. 

Most of the energy is at 6/sec., it is prone to come in 
bursts. Faster waves up to alpha are seen and some 
slower. There are occasional 2 bursts in all leads 
like an abortive seizure. Suspicious but not certainly ab- 
normal, 

Continuous activity from 2/sec. to alpha. The content 
of waves below 4/sec. is not high. Not clearly abnormal. 
Waves around 4/sec. seem to be the main energy com- 
ponent. There are slower waves and perhaps a little 
that is faster. See nothing definitely abnormal. 

Waves from 2/sec to alpha. They are of rather low am- 
»litude and there seems to be less energy in the region 
ore 6 sec. than usual at this age. 

Little slow activity is seen. Most of the energy is around 
6/7 sec. Record looks like a child of 6 or 7 years. 


There is continuous activity which contains waves from 
about 3/4 sec. to alpha. It is hard to say that any of 
them are abnormal at this age. Some small fast tracing 
could be. Not certainly abnormal but some of the ac- 
tivity could be. 
There seems to be less slow activity (2-6/sec. than is 
generally seen at this age). The record suggests a child 
of around 8 years. There is some fast activity, very 
small which could be abnormal. Fast activity is only 
thing probably abnormal. 

There is considerable activity which although it would 
be passed as normal for this age seems a bit more than 
it ‘eal be. During hyperventilation it becomes larger 
and more spiked in appearance. Convulsive diathesis 
suggested. Eye movements are present and are of good 
size, about 2-3 times larger on right than left. Suggests 
vision possible in right eye and probably in left. 


EOM probably present, but not classical. General level 
of activity high. Mostly slow. Rather more and slower 
than one might expect at this age. 


— | 
340 
2 = 
4 HLS. 1 yr. 
5 F.A. 13 mo. 
6 
L 
7 B.D. 
10 1G 
i PA. Syr 
13 S.B. 7 vr. 


ELECTROENCEPHALOGRAPHY IN RETROLENTAL FIBROPLASIA 341 


C. Maximal, including the following vari- 
ations : 

1. Dominance of slow activity (less than 
eight per second). 

2. Spike dome complexes even if obtained 
only during hyperventilation. 

3. High voltage volleys of fast activity in 
any pair of leads. 

From Table 1 it can be seen that no defi- 
nite pattern or consistent abnormality pre- 
sents itself in a group of retrolental fibro- 
plasia patients when studied by means of 
electroencephalography. No definite correla- 
tion can be detected between the degree of 
involvement of the eyes and the electrical 
brain Visual with the 
flashlight during the electroencephalographic 


waves. stimulation 
tracings fails to reveal any definite pattern 
suggestive of or indicating any degree of 
light perception as demonstrated by electri- 
cal activity or change in such activity on the 
electroencephalogram. 
CONCLUSIONS 
This study is significant in several respects. 


Electrical potential changes are much more 
variable in children than in the more normal 


stabilized patterns of adult tracings. Pre- 
mature children show these inconsistencies 
even more as reported by Hughes, Davis, 
and Brennan.’ There were no_ special 
changes in electric brain potentials in patients 
with retrolental fibroplasia as demonstrated 
by electroencephalography. The degree of 1n- 
volvement of the eyes, whether complete 
retrolental membranes were present or not, 
did not seem to produce any characteristic 
pattern on the electroencephalogram. There 
was no definte correlation between age of a 
retrolental fibroplasia patient and electro- 
encephalographic changes. As _ previously 
observed by Callahan and Redlich,’ electrical 
brain potential changes were not indicative of 
light perception or lack of light perception 
when the eyes were stimulated by light. 


SUMMARY 


The normal and abnormal variations of 


electroencephalography are discussed. 
A series of 15 
patients were studied by means of the Offner 


retrolental fibroplasia 
electroencephalographic machine and results 
recorded and tabulated. 

950 East 59th Street (37). 
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THE THERAPEUTIC POSSIBILITIES OF CARBON DIOXIDE’ IN THE 
PREVENTION OF RETROLENTAL FIBROPLASIA* 


Epwarp G. Fortier, M.D. 
Hines, Illinois 


The growing association of retinal arterio- 
lar vasospasm with the clinical entity of 
retrolental fibroplasia (retinopathy of pre- 
maturity) as first described by Terry’ in 
1942, is the subject of much interest and in- 
vestigation at the present time.” 

Whether this vasospastic condition of the 
retinal arterioles bears a resultant or an 
etiologic relation to the recorded pathologic 
processes is not yet known but the proof 
that it is an etiologic factor is rapidly being 
approached. Recent experimentation has ap- 
parently reproduced the pathology of retro- 
lental fibroplasia in lower animals by sub- 
jecting the newborn animals to concentra- 
tions of oxygen similar to those achieved in 
modern incubators. The first physiologic 
change detected under these conditions is a 
profound vasospastic constriction of the 
arterioles which, if prolonged, results in the 
progressive development of the complete 
pathology of retrolental fibroplasia.* ° 

It is the purpose of this paper to point out 
and discuss the one important change in 
management of premature infants which has 
taken place during the period of recognition 
of retrolental fibroplasia, with the thought 
that the conclusions arrived at may represent 
an explanation of the sudden and widespread 
appearance of this entity, as well as a mode 
of its prevention. 

The therapeutic change in question is the 
administration of oxygen in high concentra 
rather than in 
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tions to premature infants, 
lower concentrations (and often in combina- 
tion with five- or 10-percent carbon dioxide) 
as had been the practice previously. 

Except for the increased ability to sur- 
round the premature infant with an atmos- 


phere containing ever higher concentrations 


* From the Department of Ophthalmology, Vet- 
erans Administration Hospital 
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of oxygen, there has been no major altera- 
tion in the over-all treatment of prematurity 
from the principles originated and taught by 
Julius H. Hess, the “father of premature 
infants.” 

The Hess principles" consist of the recog- 
nition that (1) the temperature of the pre- 
mature infant must be maintained by the 
proper application of artificial heat; (2) the 
premature infant must not be handled; (3) 
feeding in the premature represents a most 
dangerous procedure that must be managed 
on an individual basis; and (4) the use of 
oxygen in concentrations of 40 percent 
(twice the found in fresh air) 
diminishes the respiratory handicaps of pre- 


amount 


maturity. 

It is these principles, not the further con- 
centration of for 
most of our ability to preserve life in infants 


oxygen, which account 
which formerly could not be considered 
viable. 

One often hears in discussion of the 
etiology of retrolental fibroplasia that this 
disease has made its sudden and mysterious 
appearance because we are now saving more 
smaller premature infants. While this state- 
ment may be correct quantitatively, it cer- 
tainly is not qualitatively correct, as survival 
statistics in the large medical centers have 
remained virtually unchanged since long be- 
fore the original discovery of retrolental 
fibroplasia. 

For example, in the premature section of 
Sara Morris Hospital alone, during the 
period from 1922 to’ 1935, of the infants 
whose birth-weight was less than 1,000 gm. 
and who were alive after the first 48 hours, 
50 percent survived. For infants with birth- 
weights between 1,000 and 1,500 gm., 48- 
hour survival was 72.2 or 187 
infants."* 

The average premature infant, however, is 


percent 
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not born or treated in a large medical center ; 
the over-all improvement in survival ex- 
pectancy among premature infants has come 
about because incubators and the Hess teach- 
ing have filtered out to the general prac- 
titioner and the outlying hospitals which 
care for the majority of premature infants."* 

On the basis of its frequency today, one 
would that fibroplasia 


would have made its appearance in one of the 


expect retrolental 
large medical centers long before 1942, if 
the survival of small premature infants were 
the etiologic factor. 

The evolution of the incubator to its pres- 
ent perfection as a heated air lock must be 
considered in an analysis of the past and 
present methods of gaseous therapy of the 
premature The incubators 
were merely cradles covered with a cloth 


infant. earliest 
hood to conserve heat emitted by light bulbs 
installed inside. Oxygen could readily be 
directed at the infant through a rubber tube, 
the end of was often fitted with a 
funnel to direct as much oxygen as possible 


which 


into the infant’s respiratory tract. No effort 
was made to prevent admixture with outside 
air and the concentrations of oxygen possible 
by this method were not great, as the cradle 
was designed primarily to control tempera- 
ture and not to facilitate oxygen therapy. 
The rep- 
resented a tremendous step forward in the 


Gordon-Armstrong incubator 


treatment of prematurity in that, in addition 
to allowing more accurate control of tem- 


perature, its glass sides and top permitted 


ready observation of the infant by the 
nursing and medical staff. Almost as an 
after-thought, therapeutic gases could be in- 
troduced through one of the many ventilating 
openings or through the hinged top, but 
again the incubator was not designed pri 
marily to facilitate gaseous therapy. 

It is extremely difficult to determine just 
how efficient any particular Gordon-Arm- 
strong incubator is in maintaining the con- 
centration of. introduced gases, because this 
aspect has never been standardized in such 


incubators. One would have to know how 


many of the ventilating areas remained open, 
how airtight the top was, and how close to 
the infant’s mouth were the introduced gases 
released. 

In short, since the Gordon-Armstrong in- 
cubator was not designed to deliver to the 
infant any particular concentration of intro- 
duced gas, one could not say that because 
95-percent oxygen was released inside the 
incubator that was the percent inhaled by the 
infant, Without special modification it is pre- 
sumed that the Gordon-Armstrong incubator 
delivered concentrations of between 30- to 
50-percent oxygen to the infant. By blocking 
all ventilating areas and tightly securing the 
top, concentrations of up to 70 percent are 
thought to be possible.'*"* 

Although 
therapeutic gas utilized in the treatment of 


oxygen alone was the first 
premature infants, an early modification in 
volved the use of carbon dioxide in com- 
bination with the 


teachings of Yandell Henderson, whose pio- 


oxygen. Following the 
neer investigations of the basic physiology of 
respiration indicated that the most valuable 
application of oxygen-carbon dioxide mix- 
ture lay in the treatment of prematurity, 
mixtures of oxygen with either five- or 10- 
carbon dioxide administered 


percent were 


via the unmodified Gordon-Armstrong or 
similar incubators.'*-*° 

Flagg, in 1944, summarized the results of a 
survey which illustrates the then more or less 
general acceptance of the physiologic basis 
of these oxygen-carbon dioxide mixtures. 
The heads of the obstetric departments of 65 
medical schools were asked to give their 
opinion of the value of this therapy in the 
treatment of asphyxia neonatorum; 55 re- 
plies were to the effect that oxygen-carbon 
dioxide mixtures either were currently in 
use, or that there was no objection to their 
use in the respective institutions.*" 

Mitchell- Nelson, as recently as the fourth 
edition of their Textbook of Pediatrics, 
state: 

“Each premature infant should be placed 
in an atmosphere of 30 to 50 percent oxygen 
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for the first few hours of life regardless of 
how good the clinical appearance may be. 
Later, oxygen with 5 to 10 percent carbon 
dioxide should be administered as needed by 
the infant to maintain respirations of good 
depth. When the continuous administration 
of oxygen is no longer necessary, oxygen or 
oxygen with carbon dioxide should be given 
to the infant before and after each feeding 
period.” 

Despite the classical nature and once wide- 
spread acceptance of Henderson's work, the 
pendulum has now completely reversed and 
today pure oxygen is once again practically 
the sole gas utilized, with the accent this time 
being on higher and higher concentrations 
within the incubator. 

The factors which resulted in 
dioxide being discarded are based on the 


carbon 


determination of highly scientific and ac- 
curate studies of the blood chemistry of the 
premature infant. Blood serum in the pre- 
mature was uniformily found to contain an 
excess of carbon dioxide as compared to 
adult levels and, in addition, a deficiency of 
the carbonic anhydrase enzyme’ which is 
necessary to mobilize carbon dioxide in its 
conversion to carbonic acid. From a_bio- 
chemical view, the premature 
found to possess an overactive ability to 


infant was 


produce carbon dioxide and a_ lessened 
ability, by adult standards, to excrete this 
carbon dioxide. 

The basic physiology of Henderson was 
abandoned in the light of these findings in 
favor of the rationale that the further ad- 
ministration of carbon dioxide was possessed 
of no physiologic or biochemical basis. These 
conflicting conclusions and the ensuing con- 
troversy are aptly reflected in the literature 
of the past 20 or more years.***** 

Modern day, nearly airtight incubators are 
designed so as to deliver to the infant the 
pure oxygen that is introduced practically 
undiluted with outside air. Premature in- 
fants, as a whole, are able to adjust well to 
high concentrations of oxygen and, from a 
respiratory standpoint, appear to benefit 


progressively as the concentration is in- 
creased.*" The knowledge that oxygen under 
normal atmospheric pressure is well tolerated 
by the adult human physiognomy in con- 
centrations up to and including 100 percent™ 
has provided no halt to the attempts at bath- 
ing premature infants in pure oxygen. 

The present incrimination of oxygen in 
the production of retrolental fibroplasia 
commands that this state be re-examined in 
terms of the actual vasomotor physiology 
involved. For such an evaluation, the adult 


vasomotor status must be completely under- 
stood before its principles can be correctly 
applied to the fetal, premature, and newborn 


Stages. 
VASOMOTOR CONTROL IN THE ADULT 


In the adult, vasomotor control is achieved 
centrally by the vasodilator and vasocon- 
strictor areas of the medulla, and locally by 
the direct response of individual vessels or 
groups of vessels. The stimulants controlling 
the vasomotor centers are essentially oxygen 
and carbon dioxide, and these same sub- 
stances also elicit a response locally upon the 
vascular tree.** 

Oxygen elicits a vasodilator response from 
the vasomotor centers, and a vasoconstrictor 
response upon direct application to the vas- 
cular tree. Carbon dioxide elicits an opposite 
reaction both centrally (vasoconstriction ) 
and locally (vasodilation). By these opposed 
actions and the vasomotor 
balance of the body is maintained. In the 
completely developed adult nervous system 
the central response tends to predominate. 


interactions 


Local response, however, is an important 
factor in vasomotor control in innumerable 
conditions of stress, injury, and disease. 


VASOMOTOR CONTROL IN THE FETUS 

The fetus exists in an entirely passive 
state, receiving its every requirement from 
the placenta ; oxygen is sufficiently available 
from the richly arterial bed of ‘the maternal 
placenta, and the rapidly multiplying tissues 
of the fetus produce a corresponding amount 
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of carbon dioxide and other metabolic end- 
products which are removed only via the 
placental barrier. 

The fetal vital centers are inactive and it 
is evident that the fetal vasomotor control is 
achieved by means of local, direct stimulation 


of the fetal vascular tree. 
As in the adult, it seems likely that the 
fetal plasma oxygen-carbon dioxide ratio is 


an essential factor in the maintenance of 
fetal vasomotor balance; very possible also 
is the existence of a hormonal influence from 
the placenta and/or the maternal pituitary to 
assist, via the same mechanism of a direct 
action upon the vascular tree, in the estab- 
lishment of a general vasodilation in order 
to provide the relatively large metabolic 
necessities of the rapidly growing fetal tis- 
sues. 


VASOMOTOR CONTROL IN THE 
NEWBORN AND PREMATURE 


At the onset of labor, as the maternal and 
fetal placentas begin to separate, the infant 
is more or less suddenly deprived of the nu- 
trition of the maternal placenta. During the 
passage through the birth canal and for the 
first few hours after delivery, while the 
infantile system is adjusting to its new tasks, 
neither circulation nor oxygenation is effi- 
cient. The infantile hemoglobin is approxi- 
mately 50-percent oxygenated during this 
period and the newborn normally is cya- 
notic.*° 

Oxygen administration during the first 
few hours after birth will slightly hasten the 
disappearance of cyanosis, but this also 
occurs nearly as rapidly when the infant is 
exposed to only the 20-percent oxygen of 
fresh air. This normal period of oxygen 
deficit, then, is most correctly interpreted as 
being secondary to the immaturity and re- 
fractiveness of the vasomotor and respiratory 
centers of the medulla, and to inefficiency of 
the cardiac circulation during the transition 
from fetal to infantile function. 

Fortunately, full-term normal infants are 
not long exposed to the conditions met with 


inside a modern incubator, for while the 
newborn cardiac adjustment is completed 
rapidly, usually within the first 24 to 48 
hours, the myelination and integration of the 
medullary centers represent a considerably 
longer process. Actually, the different vital 
centers vary in the ability to begin effective 
function after birth; the respiratory centers 
normally achieve control, although some- 
what precariously, immediately after birth is 
completed. 

As regards the vasomotor centers of the 
premature, it is known from the works of 
Patz and Ashton that the net response of the 
end arterioles of the premature retina to 
high concentrations of pure oxygen often is 
generalized vasoconstriction. This manifesta- 
tion is explainable on the basis of the mech- 
anism of local, direct vascular stimulation as 
caused by a relative lack of plasma carbon 
dioxide. It is apparent that the infantile 
vasomotor centers of the premature in such 
instances are not sufficiently developed at 
birth to perform a predominant function in 
the establishment of vasomotor control, and 
that the vasomotor control then is similar to 
that of the fetal state. 

The first microchemical analysis of ani- 
mal retinas presenting the pathologic changes 
of retrolental fibroplasia by Patz*' reveals 
an accumulation of carbon dioxide and other 
end-products within the involved areas. Thus 
the resulting pathologic processes appear to 
represent an abortive attempt in the retina 
to correct locally the abnormal oxygen-car- 
bon dioxide ratio by the accumulation of 
and associated catabolic 


carbon dioxide 


products. 


DISCUSSION 


From the foregoing it is logical that, in 
infants whose central vasomotor centers are 
so immature as to be predominated by the 
local vasomotor effects of oxygen and carbon 
dioxide, not only the retinal vessels will be 
affected by an alteration in this ratio but 
rather all the vessels of the infant will be 
similarly affected to some degree. The retina, 
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developing late, is especially vulnerable to 
any alteration in its vascular composition but 
similar severe manifestations in other organs 
may explain the other dysplastic anomalies 
not infrequently recorded in association with 
the retinopathy of prematurity. 

In early cases of retinopathy of prema- 
turity, the often apparently beneficial effect 
of treatment based upon either of the two 
most widely accepted, but mutually exclu- 
sive theories of etiology—anoxia or excess 
oxygen—has been a source of confusion in 
our attempts to evaluate any such therapy. 
A compromise theory combining high con- 
centrations of oxygen with a subsequent 
period of gradual “weaning” from the oxy- 
gen has also been thought successful in cer- 
tain cases even though the beneficial results 


32, 33 


are not universally attained. 
These inconclusive clinical 
explainable on the basis of the origin of the 
vasomotor control of the involved retinal 
vessels. A relatively normal vasomotor status 


results are 


and a tendency toward regression will be 
attained, regardless of any locally induced 
vasomotor imbalance due to an abnormal 
plasma oxygen-carbon dioxide ratio, at such 
time as the immature vasomotor centers 
develop and become capable of a predomi- 
nant position in the maintenance of vaso- 
motor control, 

The paradox of cyanosis which persists 
despite the administration of high concentra- 
tions of oxygen is met with in the treatment 
of premature infants frequently enough to 
deserve comment. In the absence of demon- 
strable pulmonary or circulatory abnormali- 
ties this finding is suggestive of immaturity, 
damage, or dysplasia of the cerebral vaso- 
motor centers, Definitive treatment is not by 
an increase in available oxygen, but rather 
commands that the oxygen available be de- 
creased to levels which will allow a normal 
plasma oxygen-carbon dioxide ratio and a 
more physiologic local vasomotor control. 

In addition, it can be seen that even full- 
term infants who have suffered damage or 


underdevelopment of the vasomotor centers 


and whose vasomotor control is on the basis 
of local vascular stimulation may develop 
retinal changes identical with retinopathy of 
prematurity, especially if exposed to the 
high oxygen and low carbon dioxide concen- 
trations of modern incubators. This com- 
bination of conditions may serve to explain 
the very occasional cases which have been 
seen to develop in full-term infants.** 

Finally, just as there is no absolute indi- 
cation of prematurity or its degree, neither 
weight nor measurement nor any other test 
having yet been evolved to assess accurately 
just how well equipped a given infant is to 
establish its own metabolic processes, we 
may be able to explain why every infant of a 
certain weight or measurement, under condi- 
tions predisposing to retinopathy of prema- 
turity, and under identical management, 
does not necessarily develop this pathologic 
condition, 

In the presence of an active central nerv- 
ous system, the reaction to high plasma con- 
centrations of oxygen will not be manifested 
by a vasoconstriction. Rather the central con- 
trol will predominate and normal retinal 
maturation will continue. A central nervous 
system which is inactive due to immaturity, 
damage, or underdevelopment is the precipi- 
tating factor and it is in these infants that 
high plasma oxygen concentrations must be 
avoided. Unfortunately, it is in infants in 
this same category that the high concentra- 
tions of oxygen seem to have a valid appli- 
cation in the preservation of life. 


PRACTICAL APPLICATION 


In man’s attempt to recreate, insofar as 
possible, fetal conditions with which to, sur- 
round the premature infant, the necessary 
equilibrium relating oxygen and carbon diox- 
ide in the maintenance of vasomotor control 
has been lost from view. At the present state 
of our knowledge as to the vasomotor im 
balance precipitated in some infants by high 
concentrations of pure oxygen over a long 
period of time, it cannot be assumed that 
this mode of treatment is without danger. 
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Certainly, it is not indicated for the larger 
or more mature premature whose survival 
expectancy after the first 48 hours is quite 
good when cared for with adequate nursing 
and oxygen, when required, in the concentra- 
tions supplied by the unmodified Gordon- 
Armstrong or similar incubators. 

At the present time, in the treatment of 
the very small premature whose life appears 
to depend upon such therapy, high concen- 
trations of oxygen should be utilized only as 
long as absolutely required. We should not 
adopt the feeling that the infant is “safer” 
in a high oxygen atmosphere after such 
time that the infant can survive in lower 
oxygen atmospheres. 

For the future, every attempt must be 
made to determine whether the addition of 
carbon dioxide in as yet undetermined per- 
centages may render high concentrations of 
oxygen less likely to precipitate retrolental 
fibroplasia and, therefore, safe for use in 
those infants who appear unable to survive 
otherwise. The exact proportion of carbon 
dioxide which will allow a normal vasomotor 
equilibrium with the higher concentrations 
of oxygen must be determined. In _ these 
studies the toxicity of carbon dioxide, which 
becomes manifest in infants at somewhere 
between five to 10 percent, must be con- 
sidered. 

The efficiency of modern incubators in 
preventing a lowering of concentration of 
introduced gases may render unnecessary 
the use of mixtures containing as high a 
percentage of carbon dioxide as was pre- 


viously in use. The carbon dioxide produced 


by an infant and exhaled into a closed incu- 
bator filled with oxygen stabilizes at between 
one to two percent."* If it can be found that 
an additional small concentration of carbon 
dioxide not great enough to cause toxicity 
will eliminate the vasoconstrictive effects of 
a corresponding high concentration of oxy- 


gen, the path will be cleared for protection 
of the otherwise unviable premature infant 
from retrolental fibroplasia. 


SUMMARY 


Retrolental fibroplasia has appeared so 
recently and in such frequency as to sug- 
gest that its etiology might be somewhere 
within our therapeutic armamentarium. The 
only major change in the treatment of pre- 
maturity, other than the dissemination of 
basic principles long practiced in large medi- 
cal centers, has been an unanimous accept- 
ance of pure oxygen in the highest percent- 
ages possible as the gas of choice with which 
to surround these infants. 

Incubators have been developed which 
render possible the delivery of pure oxygen 
to premature infants ; modifications of earlier 
incubators still in use permit close approxi- 
mation of this. 

The oxygen-carbon dioxide balance which 
is important in the regulation of vasomotor 
balance in prematurity has been ignored. The 
vasoconstrictive effects of high oxygen con- 
centrations upon the premature retina may 
be explained by the predominance of local 
vascular stimulation in the determination of 
the vasomotor state in prematurity, the high 
plasma oxygen resulting in a relative plasma 
carbon-dioxide deficit. 

Every premature infant does not require, 
for the preservation of life, such high con- 
centrations of oxygen as are currently being 
utilized. For those premature infants whose 
such 
therapy, investigation of the addition of 
carbon dioxide in nontoxic proportions to 


existence appears to depend upon 


the oxygen is suggested. 
Veterans Administration Hospital. 


I wish to express appreciation to Mrs. Ethel Smart 
for her patient assistance in the preparation of this 
paper 
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USE OF DIRECT RADIAL MILD CHROMIC-GUT SUTURES IN 
PENETRATING KERATOPLASTY 
Dantet B. Kirpy, M.D. 


New York 


The use of criss-cross, cloverleaf, and 
other overlay sutures in keratoplasty has 
never seemed the proper way to secure a 
penetrating corneal graft and hold it in 
proper position during the healing period. In 
many instances it is 14 days or more before 
the union is firm enough to prevent forward 
movement and greater to lesser degrees of 
protrusion, elevation, and askew deviation of 
the graft in its relations to the surrounding 
area of the host’s cornea. 

The overlay sutures are inefficient for 
proper coaptation. They are completely faulty 
when they permit continued leakage of aque- 
ous and the unfortunate formation of an- 
terior synechias and dreaded sequelae. When 
used, they account for many keratoplasty 
failures. 

My experience with direct radial apposi- 
tional sutures placed after the limbus incision 
in cataract surgery and even with the inser- 
tion of additional such sutures after the ex- 
traction had been completed has been so 
gratifying and successful that | did not hesi- 
tate to apply it to my cases requiring kerato- 
plasty. 

For years, | used 6-0 braided silk and ex- 
cellent delicate, sharp, three-eighths curved 
cutting needles and was pleased with this ma- 
terial except that many of the sensitive pa- 
tients and those who did not form enough 
mucilaginous secretion to coat the knots and 
suture ends complain, sometimes bitterly, of 
the discomfort caused by their presence. 
Many patients dreaded removal of the su- 
tures and misbehaved, exhibiting various 
forms of voluntary muscle spasms and rigid- 
ity during the necessary procedure. There 
have been accidents and complications due to 
the removal of silk sutures. | have always 
tried to prevent these happenings by the use 


of adequate anesthesia, analgesia, and akine- 


Sla. 


Since I had found 6-0 mild chromic gut su- 
tures inadequate for obtaining sufficiently 
prolonged apposition of the edges of the lim- 
bus incision and since I heard constantly of 
the success of others with such sutures, | 
tried to analyze the cause of the failure in 
some of my cases and I concluded that it 
must have been due to the actual untying or 
loosening of the knots when swelling of the 
gut occurred early in the postoperative pe- 
riod. I had been cutting the ends of the su- 
tures short in the effort to reduce irritation. 

I tried the mild chromic gut sutures again, 
cutting the suture ends long and leaving 2.5 
to 3.0 mm., or even greater lengths, beyond 
the knots. Fortunately these longer ends nat- 
urally lay down more gracefully than shorter 
ones previously used, and there is much less 
irritation. The softened suture material pro- 
duces greater comfort particularly because 
there is greater production of protective mu- 
cus to coat over the sutures. There have been 
no undesirable reactions to the gut sutures. 

The postoperative period of cataract sur- 
gery is now easier; apposition is better; 
there is no loss of chambers and no irrita- 
tion; necrosis or opacity due to the presence 
of or reaction to the mild chromic sutures is 
eliminated. 

There has been no need for removal of 
such sutures. They are digested and disap- 
pear in from 10 to 20 days. There have been 
minimal markings in the limbus tissues in the 
late postoperative period to indicate their 
previous presence. 

Since there was need for better suturing in 
keratoplasty, I determined to use mild chro- 
mic gut sutures in penetrating keratoplasties. 
It has been successful both in a case of pre- 
viously operated keratoconus and also in a 
case of aphakia complicating keratoconus and 
previous keratoplasty. 

The complications in this latter case were 
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directly due to failure of overlay sutures. 
Firm anterior synechias followed leakage and 
prolonged flat chamber. The manipulations 
aimed at release of the iris adhesions to the 
cornea led to the formation of the cataract. 
The cataract was removed in the capsule 
through a limbus incision but the result was 
failure because of the persistent edema of the 
graft, most probably due to endothelial 
trauma. I resolved to use a larger penetrating 
graft and to excise all of the diseased central 
area of the cornea. 

Dr. Walter J. Maher and I have gone over 
the literature, have spoken with corneal sur- 
geons, and have found no mention of the use 
of direct radial appositional absorbable su- 
tures in keratoplasty. In the two cases re- 
ported herein criss-cross silk overlay sutures 
were also used. However, I now regard these 
as needless since they only cause added 
trauma. 

TECHNIQUE 

The 6.0 to 6.5 circular trephine graft is 
employed. After cutting the graft from the 
donor’s eye and with the free graft still in the 
donor's eye, | insert one 6-0 mild chromic gut 
suture, using about an eight-inch length of 
gut. A cylindric-handled, double-stopped deli- 
cate, one- and two-teeth iris forceps is used to 
pick up the outer half of the edge of the 
graft and to hold it gently while a standard 
Kalt needleholder causes a_ three-eighths 
curve, delicate, sharp-cutting needle to pierce 
and to carry the suture through the outer or 
anterior half of the graft. 

The graft is not held in any clamp or box 
and is not placed on cork, glass, or other ma- 
terial which would injure the endothelium. 
Particularly, pressure is never made against 
the endothelium. 

The graft with the one suture in position is 
left in the donor’s eye until the host’s eye is 
ready for its reception. Then the graft is 
placed in position and the first suture is 
passed through the outer half of the edge of 
the penetrating corneal incision. It is tied 
lightly so as not to deform, pucker, or pull on 
the graft. 


Fig. 1 (Kirby). The 6-0 mild chromic gut sutures 
are inserted in the outer half of the graft and of the 
host’s cornea. They are tied only to appositional 
tension. There should be no puckering of the tissues 
The knots should be disposed on the host’s side of 
the circle of the trephination. Particularly, the ends 
of the sutures should be cut long. This ensures the 
safety of the knot since it will not untie when 
swelling occurs due to imbibition of fluid. The pa- 
tient will also be more comfortable with the greater 
amount of mucus and the softened gut in contrast 
to silk sutures. There was no undue reaction at the 
points of penetration and no tendency to favor in- 
fection or inflammation. 


The points of penetration are about 1.0 
mm, in the outer or anterior edges and 0.5 
mm. in the depth of the incision. 

After tying the first knot the ends of the 
suture are cut 2.5 to 3.0 mm. long. 

The graft is now moved, if necessary, so 
that it accurately fits the opening. The point 
directly opposite the first suture is chosen for 
the second suture. Always the passage of the 
needle and suture is first through the edge of 
the graft and then through the edge of the 
host’s cornea. This is much easier than the 
opposite maneuver. The surgeon need only 
shift his position slightly to do this grace- 
fully. 

Two equally spaced sutures are then 
placed in each of the intermediate semicircu- 
lar zones between the first sutures, making a 
total of six sutures in all. Any surgeon with 
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a sense of form and position can easily 
fashion and insert these sutures. 

The pupil is dilated with atropine and neo- 
synephrine prior to the operation for the 
beneficial cycloplegic effect, and to eliminate 
fear that the lens will be injured during the 
trephining or the suturing. The use of curare 
akinesia in the aphakic case pleased me be- 
cause of the flat position of the vitreous. 

After completion of the suturing, air is in- 
jected into the anterior chamber with a blunt 
needle on a two-cc. syringe. 

The postoperative period in these cases has 
been comfortable and the healing has been 
excellent. There has been no protrusion or 
forward movement of the grafts which have 
remained crystal clear. There has been a 
good deal of mucus which, as has been noted, 


has helped to promote comfort for the pa- 
tients. After 14 to 20 days the sutures come 
away spontaneously. Each of these patients 
had undergone previous keratoplasty with 
overlay sutures and they all were much 
pleased with their later experience and 
results. 


SUMMARY AND CONCLUSIONS 

Based on experience with direct radial ap- 
positional mild 6-0 chromic-gut sutures in 
limbus incisions, the suture ends being cut 
long to reduce irritation and to prevent un- 
tying, I used this material in direct radial 
appositional suturing of cases of penetrating 
keratoplasty. The results have been so excel- 
lent that this report seems justified. 

780 Park Avenue (21). 


CONJUNCTIVAL AND CORNEAL STAINABILITY WITH BENGAL.ROSE* 


AFTER INSTILLATION OF LOCAL ANESTHETICS IN 


HUMAN EYES 


Eric Kronnino, M.D, 
Jinképing, Sweden 


EFFECT OF LOCAL ANESTHETICS 


Every ophthalmologist now and then ob- 
serves corneal epithelium injuries after sur- 
face anesthesia (for example, following ex- 
traction of, foreign bodies from the cornea 
or conjunctiva). This phenomenon, known 
ever since cocaine came into use in the 19th 
century, is believed to result from the drying 
up of the corneal epithelium. 

Manifested, during or immediately after 
the surface anesthesia, by the cornea becom- 
ing lusterless and spotted with gray, it is 
more clearly revealed by examination with 
the corneal microscope, 

Tetracaine is another anesthetic which 
produces similar changes. Sometimes, after 
use of a one-percent solution, the entire cor- 
neal epithelium shows a homogeneous gray- 

*From the Eye Clinic of the Central Hospital 
Director: Henrik Sjggren, M.D. 


ish discoloration. In a number of such cases 
staining with one-percent fluorescein solu- 
tion will show a picture that simulates kera 
titis punctata superficialis, 

If, instead of fluorescein solution, a one- 
Bengal rose 


percent solution of 


( dichloro-tetra-jodo-fluorescein sodium), is 


aqueous 


used, the epithelium of both the cornea and 
the bulbar conjunctiva will stain, and the 
extention and appearance of this staining 
so exactly resembles that obtained in a case 
of keratoconjunctivitis sicca (Sj@gren’s dis- 
ease) that, in most cases, if there were no 
history of anesthesia upon which to rely, 
keratoconjunctivitis sicca would be the diag- 


nosis. 


REVIEW 

Many authors have described injuries to 
the corneal epithelium by local anesthetics. 
In general, the injury was considered to be 
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due to a drying-up process. For example, 
Glees (1931, 1934) believed that tetracaine 
injuries could be prevented if the eye were 
kept moist. He believed that a 0.5-percent so- 
lution was sufficient for clinical use, and 
that risk of injury with this concentration 
was negligible. 

Schornstein (1933) never observed any 
injuries following a one- to two-percent 
tetracaine solution. However, he felt that in- 
jury might occur if the eye were not kept 
moist. 

Gebb (1932-1933) 
tetracaine solution for the removal of corneal 
foreign bodies. Two or more applications 


used a two-percent 


were made at one-minute intervals. This pro- 
cedure resulted in fewer injuries than when 
a four- to five-percent solution of cocaine 
was used, and an equally good anesthetic 
effect was obtained. 

Hoffman (1932-1933) tried one-percent 
and two-percent tetracaine, 0.2-percent dio- 
caine, as well as a four-percent cocaine solu- 
tion, on human eyes and showed that the 
corneal epithelium remained almost com- 


pletely intact with tetracaine and diocaine. 


However, he considered that cocaine caused 
permanent injury to the corneal epithelium. 

Atkinson (1948) claims that 0.5-percent 
tetracaine causes very little smarting and 
does not dry-out the corneal epithelium. 

The effect of Lidocaine (Xylocaine) on 
the cornea has been studied in detail by 
Goldberg (1948-1949), Quevauviller (1950), 
and Wiedling (1952). Research work on the 
human cornea has been reported by Bjork 
(1950) and by Offret and Decaudin (1950) 
who found that two drops of one-percent 
or two-percent Lidocaine in the cul-de-sac 
were sufficient to permit removal of foreign 
bodies from the cornea. They found that 
Lidocaine produces less smarting than co- 
caine and does not cause any opacity in the 
corneal epithelium. 

Doret (1950) considers two-percent Lido- 
caine sufficient for removal of corneal for- 
eign bodies but, if the foreign body is very 


deeply imbedded, he strengthens the effect 
with two-percent cocaine. Doret also ob- 
served no opacity of the cornea following 
use of Lidocaine. 

The anesthetic effect on the cornea of 
procaine is considered to be minimal accord- 
ing to comparative studies made by Koch- 
man and Nabe (1932-1933), Schornstein 
(1933), Chance and Lobstein (1944), From- 
mel and others (1950), Wiedling (1952), 
and others. Although experience has shown 
that tonometry done after use 
of a four-percent procaine solution, there 


could be 


are no descriptions of this substance produc- 
ing direct injury to the corneal epithelium. 


Use or BENGAL ROSE 

Kleefeld (1919-1920) was the first to use 
Bengal rose diagnostically in ophthalmology. 
He used it in combination with Azoflavin and 
Viktoria-gelb. 

Marx (1924-1925) carried out extensive 
investigations, using a five-percent solution 
of Bengal rose as a vital dye for the eye 
and eyelids. In 1932, he that he 
usually did not observe any changes in the 


wrote 


cornea after topical application of a one 
percent tetracaine solution. Only in rare 
cases and by slitlamp examination did he 
observe the familiar drying-up symptoms. 
Sometimes, he also noted gray spots in the 
epithelium, as well as in the »superficial 
parenchyma. 

Marx, after six instillations of a one-per- 
cent tetracaine solution, given at three-min 
ute intervals, obtained more pronounced dry- 


ing-up effects and then “sometimes scant 
staining of the cornea with Bengal rose 
appeared.” These injuries, however, disap- 
peared rapidly. 

After instillation of one drop of a five- 
percent solution of however, 


Marx noticed a decided opacity of the cor- 


tetracaine, 


nea, especially of the epithelium which dried 
up rapidly and stained vividly with Bengal 
rose. By the next day, these changes had 
disappeared entirely. Marx emphasized that 
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the drying up of the cornea was never so 
pronounced with tetracaine as with cocaine, 
and never led to complications. 

Since Sj@gren’s great work on kerato- 
conjunctivitis sicca (1933), Bengal rose has 


mainly been used in the diagnosis of this 


disease. Sjggren, himself, used a one-per- 
cent aqueous solution of Bengal rose. He 
maintains that instillation of this concentra- 
tion in a healthy eye causes no trouble—only 
an insignificant burn. The same results are 
obtained with two-percent Bengal rose. 

In the presence of pathologic changes in 
the cornea or conjunctiva (for example, 
keratoconjunctivitis sicca), however, a 
troublesome burn will develop from Bengal 
rose. Sjggren describes in detail how the dye 
disperses both in a healthy and in a diseased 
eye. 

Forster (1951) in an article on lacrimal 
flow writes that instillation of Bengal rose 
in the eye is unpleasant and that the de- 
gree of discomfort is proportional to the 
degree of stain. He says: 

“The discomfort seems to be roughly pro- 
portional to the amount of stained epithelium 
and, if severe, can be relieved quickly by 
topical application of tetracaine ( Ponto- 
caine) hydrochloride. Tests show no false- 
positive rose bengal tests from use of tetra- 
caine for local anesthesia prior to the instilla- 
tion of the dye, and employment of this 
anesthetic may be routine, thereby avoiding 
subjective irritation.” 

Forster does not mention what strength 
tetracaine he uses. However, if one bears 
in mind that most ophthalmic institutions 
use tetracaine in 0.5-percent and one-per- 
cent solutions (usually one-percent ) and that 
it has long been known that changes in the 
corneal epithelium occur with the use of 
this and other local anesthetics, there does 
exist, contrary to Forster's claim, the pos- 
sibility of false reactions with the Bengal- 
rose tests. 

The similarity between the Bengal rose 
stains of keratoconjunctivitis sicca and those 


following surface anesthesia has not, so far 

as I can determine, been previously described 

by anyone else except Sjggren (1951). 
PRESENT STUDY 

It is the purpose of this study, therefore, 
to describe the frequency with which pseudo- 
keratoconjunctivitis sicca reactions can be 
obtained by repeated instillations of a local 
anesthestic at an ophthalmic clinic. In addi- 
tion to investigating the intensity of the 
reactions, a series of comparative studies 
were made which showed that, when dry- 
ing of the corneal and conjunctival epi- 
thelium was prevented, the staining reactions 
were not inhibited. 

Although it is outside the scope of this 
investigation to study the effect of various 
other factors, it should be noted in passing 
that prevention of drying by air is not the 
only significant factor in prevention of epi- 
thelial injuries. In addition to the purely 
toxic effect of the agent in use, the osmotic 
pressure (Cogan, 1943; Holt, 1946) of the 
solution has decided effect. 

Standard concentrations, in use at several 
ophthalmic clinics, were used in this study: 
four-percent cocaine, one-percent tetracaine, 
0.1-percent diocaine, two-percent procaine, 
Comparable 


and Lidocaine. 


series have also been carried out with a few 


two-percent 


solutions of double concentration. 

That the corneal epithelium injuries to 
be described later were actually caused by 
the anesthetics studied, and not by the pre- 
servatives in the solutions, has been proved 
by controlled investigations of the preserva- 
tives. 

METHOD OF INVESTIGATION 
SuBJECTS 

Only completely healthy eyes which, on 
previous investigation with a one-percent 
aqueous solution of Bengal rose, showed no 
color reaction were tested for this study. 
Healing time was studied by repeated tests 
for three hours. 
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Usually, no subject was examined more 
than once with the same anesthetic. Many 
of the subjects were, however, tested with 
different anesthetics, great care being taken 
to be sure that any injury from a previous 
instillation was completely healed before a 
new anesthetic was given. In most cases, 
this meant no instillation until the following 
day. 

A total of 136 patients were examined. 
After the control test with Bengal rose, 
three patients were excluded from the study 
because they showed a color reaction. The 
final number of subjects was, therefore, 133, 
of whom 73 were men and 60 were women. 
The youngest patient examined was a six 
weeks-old boy and the oldest an 80-year-old 
woman. It has been impossible to show any 
difference between men and women in the 
test results. 

In order to ascertain the significance of 
the drying effect of air on the intensity 
of the injuries, examinations were carried 
out on patients sitting with the eyes opened 
and on patients sitting with closed eyes. 


TECHNIQUE 

No previous anesthesia was administered. 
One drop of a one-percent aqueous solu- 
tion of Bengal rose was instilled into the 
eye to be tested. With the patient in a 
sitting position, gazing downward, the upper 
eyelid was raised and a drop of Bengal rose 
was allowed to run over the cornea.* 

Immediately afterward, the eye was ex- 
amined with the corneal microscope, 10 
magnification. In most cases, there was no 
staining of the corneal or conjunctival epi- 
thelium. In some cases, however, detached 
red-colored spots were noted, usually in 
the bulbar conjunctiva. A clear description 
of this physiologic staining with Bengal rose 
may be found in Sjggren’s work (1933) on 
keratoconjunctivitis sicca. 

This spotted coloring results from the 


* There must be no subsequent rinsing. 


staining of the nuclei of the normally dy- 
ing cells of the surface epithelium. If the 
same patient is examined at intervals of one 
or more days, the coloration will be found 
inconstant, and on a following day may have 
disappeared completely. 

If this preparatory staining test should 
disclose a greater number of colored spots 
than is normally found, it may be assumed 
that there is a diseased condition of the epi- 
thelium. Such cases are not suitable for in- 
vestigation. This occurred in three of the 136 
cases under present investigation. 

In those cases in which the staining test 
was negative, the following procedure was 
carried out: 

Two to three drops (dosage was not exact, 
the aim being to duplicate an ophthalmic 
clinic routine) of the intended anesthetic 
were instilled in the conjunctival sac three 
times at one-minute intervals. The patient 
was permitted to close his eyes after each 
instillation. 

One minute after the third instillation, 
that is, exactly three minutes after com- 
mencing the test, Bengal rose was again used 
and immediately the eye examined 
through the corneal microscope. The degree 
of staining was recorded. The patient sat 
with closed eyes for another 10 minutes when 
the eyes were again stained with fresh Bengal 
and with the corneal 
microscope. 

Fifty minutes later (one hour after the 
final instillation of anesthetic, the subject 
did not need to keep his eyes closed during 
this time), the eyes were restained and ex- 


was 


rose re-examined 


amined with the corneal microscope. Those 
cases still showing positive reactions were 
retested at three and, if necessary, six hours. 
In only a few cases did complete healing 
take longer than six hours. 

As a rule, examinations were made only 
at zero and 10 minutes following anesthesia, 
even when double-strength solutions were 
used. However, when injury was more pro- 
nounced, as it was in several cases, the 
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healing process was followed closely in order 
to compare the effects of the higher concen- 
tration with those of the standard solution. 

When it was desired to test the effect of 
drying by air on the frequency and inten- 
sity of the injuries, the exact procedure was 
followed except that the subject was re- 
quired to keep his eyes open during the test- 
ing period. 

If several anesthetics were tested on the 
same subject, the procedure was varied in 
order to eliminate any errors that might re- 
sult from sensitivity to any of the anesthetics 
being tested. It should be emphasized that, 
in such cases, never more than one test (one 
eye) was performed during any one day. 

Injuries to the corneal and conjunctival 
epithelium were recorded according to the 
density and distribution of the staining spots. 
This gave an approximate measure of the 
total number of injured cells. Three de- 
grees of injury were recorded : 

First-degree injuries 
moderate, even quite abundant, number of 


These showed a 
staining spots in the epithelium of the bul- 
bar conjunctiva with, eventually, some in the 
cornea, As a rule, all staining 
within the rima palpebrarum. 


spots were 


Second-degree injuries. Dense spotting of 
the corneal and bulbar conjunctival epithe 
lium took place, generally within the rima 
palpebrarum. 

Third-degree injuries. These revealed ex- 


tremely close, partly or wholly confluent 


spotting over the entire cornea and bulbar 
conjunctiva; in some isolated cases, there 
was even chemosis of the bulbar conjunc 
tiva, as well. 

Demarcation between the different groups 
is, of course, indefinite. In most cases, how- 
ever, a fairly accurate classification can be 
made, The investigator’s interpretation natu- 
rally plays an important part and, if one in- 
vestigator takes all the readings, the results 
are likely to be more exact. 

First-degree and second-degree injuries 
have a misleading similarity to keratocon- 
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junctivitis sicca. Only the stains within the 
rima palpebrarum give the triangular nasal 
and temporal pictures typical of keratocon- 
junctivitis sicca, 

Careful 
microscope reveals, in a few cases, certain 


examination with the corneal 
differences between keratoconjunctivitis sicca 
and injuries resulting from a local anesthetic. 
In keratoconjunctivitis sicca, the tear film is 
viscous and, in advanced cases, scales may be 
»bserved. In advanced cases of toxic injuries, 
however, the epithelium has less luster than 
in cases of keratoconjunctivitis sicca. 
RESULTS OF INVESTIGATION 

In the tables which follow, the total num- 
ber of injuries of different degrees have been 
calculated in percentage of the total number 
of eyes examined with each anesthetic. Since, 
in some investigations, the same eye may 
show injury during several recording pe- 
riods, while another eye may show injury at 
only one such period, the total number of 
injured eyes is not listed in the tables. 

The percentages of injuries with closed 
eyes and open eyes are listed in adjoining 
columns so that comparison can be immedi- 
ate. Since the patients for whom readings ex- 
tended beyond the 10-minute period did not 
need to keep their eyes closed, this condition 
does not apply to later readings. Neverthe- 
less, to facilitate study of differences in the 
healing process, the findings are listed sepa- 
rately. 

FOuUR-PERCENT COCAINE 

Closed Eyes Number of Cases 
Injuries .. ..-13 (33%) 
Open Eyes 
Examined 
Injuries ... 


6 (43%) 


In Table 1, there is no great difference be- 
tween the closed-eye group and the open-eye 
group. However, injuries seem to predomi- 
nate in the open-eye group, both as to fre- 
quency and intensity. The largest number 
of injuries in both groups were recorded at 
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TABLE 1 


FOUR-PERCENT COCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time c.e.* 


0 92 
10 min, 71 
1 hr. 72 
3 hr. 100 


* Closed eyes. 
t Open eyes. 


the 10-minute reading and their intensity was 
usually of the first-degree. At zero minutes, 
all injuries are of the first and second de- 
grees, hence they present a noticeable simi- 
larity to keratoconjunctivitis sicca. Complete 
healing of all injuries took place within three 
hours. 
EIGHT-PERCENT COCAINE 

Closed Eyes Number of Cases 
Examined 20 
Injuries 7 (35%) 
Open Eyes 
Examined 


Injuries . 9 (45%) 


At zero minutes (table 2), injuries are 
found in both groups, and they are all of 
the first degree. After 10 minutes, most in- 
juries are of the first degree, but in the open- 
eye group, second-degree injuries are found. 
All injuries resemble keratoconjunctivitis 
sicca, however. There is no great difference 
between the two groups, but there seems to 
be a slight predominance of injuries in the 
open-eye group after 10 minutes. 


Total Number 
of Injuries 


ONE-PERCENT TETRACAINE 
Closed Eyes Number of Cases 
Examined 
Injuries ... 21 (54%) 
Open Eyes 
Examined 
Injuries . 


10 (71%) 
Table 3 shows that, at zero minutes after 
completion of anesthesia, injuries of the first 
degree are of approximately the same per- 
centage in both groups. After 10 minutes, 
second and third-degree injuries are found 
in both groups, but they definitely predomi- 
nate in the open-eye group. The figures re- 
corded at the one-hour and three-hour read- 
ings even seem to show that healing is re- 
the group. After six 
hours, complete healing appears in both 


tarded in open-eye 


groups. 


TWO0-PERCENT TETRACAINE 
Closed Eyes 


Injuries 12 (100%) 


Number of Cases 


TABLE 2 
E1GHT-PERCENT COCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time 


0 min. 
10 min. 


Total Number 
of Injuries 


20 
45 
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72 25 21 7 3 28 28 
100 0 0 
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75 80 25 20 25 
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TABLE 3 


ONE-PERCENT TETRACAINE : PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating Total Number 
of Injuries 


Time 


0 min. 
10 min. 
1 hr. 


Open Eyes after zero minutes, All remaining injuries 
Examined ... were of first and second degree. 
Injuries 

0.2-PERCENT DIOCAINE 
In the two series with two-percent tetra- Closed Eyes Number of Cases 
caine (table 4), particularly pronounced in- Examined .... 


juries are shown. After zero minutes, all in- Injuries . 


juries are of the first and second degree. After Open Eyes 


Examined . 
juries are found. There is no predominance Injuries . 


of injuries in the open-eye group. 


10 minutes, however, several third-degree in- 


There is a predominance of the number 
of injuries in the open-eye group (table 6) 
but, as with 0.1-percent diocaine, the injuries 
of greatest degree are found in the closed- 


0.1-PERCENT DIOCAINE 
Closed Eyes Number of Cases 
Examined . 
(31%) eye group. In these two cases, healing was 
complete at the end of three and six hours, 


Open Eyes 
p respectively. 


Examined ... 13 
Injuries ... ...10 (77%) TWO-PERCENT PROCAINE 
Closed Eyes Number of Cases 
lable 5 shows that the percentage of in- ar 

Examined 

Injuries . 6 (16%) 


juries is considerably greater in the open- 
eye group, although in the closed-eye group ~ 
there were two cases of third-degree staining 


Open Eyes 
Examined 


and one case with chemosis which stained Injuries . 


TABLE 4 


TWO-PERCENT TETRACAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating Total Number 


of Injuries 
Time 


0 min. 
10 min. 


357 
83 86 17 14 17 14 
46 30 35 28 14 21 5 21 54 70 
55 36 24 21 16 29 5 14 45 64 
3 hr. 92 64 8 36 s 36 
6 hr. 100 100 0 0 
3 (30%) 
| | 41 70 42 30 17 59 30 : 
0 20 50 20 25 30 25 30 100 80 
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TABLE 


0.1-PERCENT DIOCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time 


0 min. 
10 min. 
1 hr. 
3 hr. 


Total Number 
of Injuries 


TABLE 6 


0.2-PERCENT DIOCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time 


0 min. 100 
10 min. 70 


Total Number 
of Injuries 


TABLE 7 


‘TWO-PERCENT PROCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time 


0 min. 
10 min. 

1 hr. 

3 hr. 100 


This series of tests (table 7) does not 
show any great difference between the two 
groups. Healing is, however, somewhat re- 
tarded in the open-eye group. With one ex- 
ception, injuries are of the first degree. This 
agrees with earlier observations that pro- 
caine is an anesthetic which does little dam- 
age to the tissues. 


FOUR-PERCENT PROCAINE 
Closed Eyes 


Injuries 4 (19%) 


Number of Cases 


Open Eyes 
Examined . 
Injuries 


Total Number 
of Injuries 


Table 8 shows that procaine in concentra- 
tion even as high as four percent produces 
few injuries. In contrast to two-percent pro- 
caine, however, solutions of four-percent 
concentration give mild surface anesthesia, 


enough for tonometry but definitely not 
foreign 


enough for removal of corneal 
bodies. The injuries reported here, all of 
the first degree, were not completely healed 
until after three hours. In proportion to the 
strength of the solution, this is a remarkably 
long healing period. The same observations 
were made with two-percent procaine (table 
7). 

As was mentioned earlier in this report, 
after it was shown that anesthesia with one- 
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TABLE 8 


FOUR-PERCENT PROCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


lime 


0 min. 100 
10 min. 81 


percent Lidocaine was not sufficient to per- 
mit removal of other than the most super- 
ficial corneal foreign bodies, tests with this 
substance were not completed. Two-percent 
chosen as_ the 


Lidocaine therefore, 


standard solution for this study. However, 


was, 


since it seemed of interest to see what would 
happen with a one-percent concentration, 
a series of tests were done on closed eyes. 


ONE-PERCENT LIDOCAINE 
Closed E-yes Number of Cases 


13 


Injuries . 4 (31%) 


Table 9 shows that, as with procaine solu- 
tion all injuries were mild in intensity but 
they did show a pronouncedly slow healing 


process. 


TWo-PERCENT LIDOCAINE 
Closed kyes 


Injuries 6 (29%) 


Number of Cases 


Open Eyes 


Examined .... 20 
Injuries ... 8 (40%) 


Total Number 
of Injuries 


As may be seen from Table 10, the larger 
percent of injuries were in the open eyes, All 


injuries were of first degree. In the open-eye 
group, healing was retarded. 
Discussion 

In order to ascertain the drying effect of 
air on the number and intensity of corneal 
injuries due to surface anesthesia, the tables 
(1 through 10) may be compared. This 
shows that the open-eye groups showed both 
more frequent and more extensive injuries. 
However, in no case is the difference between 
the closed-eye and the open-eye groups so 
pronounced that there is justification for pre- 
vious assumptions that, if air drying were 
prevented, the corneal epithelium would not 
be injured by local anesthetics (Glees, 
Schornstein, Hoffman, Swan). 

It has already been pointed out that first- 
and second-degree injuries show the greatest 
resemblance to keratoconjunctivitis sicca by 
Bengal-rose staining. Tables 1 through 10 
show that all of the local anesthetics tested 
produced epithelial injuries of the cornea 
and conjunctiva. Table 11 summarizes the 


TABLE 9 


ONE-PERCENT LIDOCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


Time 


Total Number 
of Injuries 
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0 1 2 3 ; 
80 19 20 19 20 ; 
0 min. 92 x x : 
10 min. 77 23 - 23 
1 hr. 77 23 —- 23 
3 hr. 100 -- 0 
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TABLE i0 


TWO-PERCENT LIDOCAINE: PERCENTAGE OF INJURIES OF VARYING INTENSITY AT DIFFERENT 
PERIODS AFTER COMPLETION OF ANESTHESIA 


Color Rating 


c.e. 


100 

70 
100 
100 
100 


data on first and second-degree injuries. 

Table 11 shows very clearly the danger of 
applying a surface anesthetic to an eye before 
instilling Bengal rose for diagnostic pur- 
poses. 

With one-percent tetracaine solution and 
staining immediately upon completion of 
anesthesia, pseudoreactions appear in ap- 
proximately 15 percent of the cases. The pos- 
sibility of pseudoreactions increases with 
each passing minute and with tetracaine, if 
staining first appears 10 minutes after com- 
pletion of anesthesia, findings similar to those 
of keratoconjunctivitis sicca appear in up to 
50 percent of the cases. This observation 
agrees with the well-known fact that, after 
topical application of one-percent tetracaine 
solution into the cul-de-sac, maximum anes- 
thesia of the cornea is reached in about 10 to« 
12 minutes, 


Total Number 
of Injuries 


SUM MARY 

In order to discover whether they would 
injure the corneal and conjunctival epithe- 
lium, two concentrations each of five local 
anesthetics were tested on human eyes. The 
anesthetics and their concentrations were: 

Cocaine (four and eight percent), tetra- 
caine (one and two percent), diocaine (0.1 
and 0.2 percent), procaine (two and four 
percent), and I idocaine (one and two per- 
cent). A one-percent Bengal-rose solution 
was used to reveal the injuries that might 
occur. Each series of tests was performed on 
two groups in order to investigate the dry- 
ing effect of air on the development and in- 
tensity of the injuries. 

The tests showed that, in human eyes, the 
local anesthetics employed produced epithelial 
injuries of the cornea and conjunctiva and 


TABLE 11 


TOTAL PERCENTAGE OF INJURIES OF FIRST AND SECOND DEGREE AT 
0 AND 10 MINUTES AFTER COMPLETION OF ANESTHESIA 


Concentration 
(percent 
solution) 


Anesthetic 
Closed 


Cocaine 


4 
8 


Tetracaine 1 


Diocaine 


Procaine 


Lidocaine 


0 Minutes 


10 Minutes 
Closed Open 


26 28 
35 45 


49 49 
75 50 


77 
50 


16 
20 


40 


3600 
; 0 1 2 3 | 
O min. | 00 10 0 10 
10 min. | 60 30 40 30 40 
1 hr. | 80 20 0 20 
3 he. 95 5 0 5 
6 hr. 100 0 0 
Open 
14 
25 20 
17 14 
2 59 30 
| 
0.1 6 0 20 
| 0.2 0 20 20 
2 5 0 13 
4 C | 0 19 
1 8 | 23 
2 0 | 10 | 30 | = 
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that, when stained with Bengal-rose, a large ing by air has an unfavorable effect. 
percentage of these injuries closely resembled The resulting injuries were not serious and 
keratoconjunctivitis sicca. healing, as a rule, took place within three 


The drying effect of air was found to have hours. No permanent injuries were observed 
less significance than was formerly believed. during these tests. 
However, the tests left no doubt that dry- ~gonavdelningen, Centrallasarettet. 
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OPHTHALMIC MINIATURE 


Not a more brilliant example of the value of the empirical treatment 
of disease is on record than the history of the application of the iridec- 
tomy to the treatment of glaucoma. Originating in what was doubtless 
the false interpretation of a keen clinical observation, applied to a disease 
which even today is an unsolved problem, acting in a way which von 
Graefe himself could not explain, and which as yet lacks satisfactory 
explanation, it nevertheless, after 20 years of service, is the main resource 
in glaucoma, 

A. G. Heyl, “Operative treatment of glaucoma,” 
Transactions of the American Ophthalmological Society, 1883. 


STRONG READING ADDITIONS FOR SUBNORMAL VISION 


GERALD Fonpa, M.D. 
Short Hills, New Jersey 


In the English literature, only occasional 
reference is made to the use of reading addi- 
tions as high as +6.0D. (1.2) and these are 
prescribed for one eye only. To my knowl- 
edge, there is no description of reading addi- 
tions of +5.0D. to +10.0D. for binocular 
use in patients with subnormal vision, par- 
ticularly in bifocals. 

It has been my experience that more pa- 
tients with subnormal vision (ranging from 
3/200 to 20/40) can be treated successfully 
by the use of strong reading additions than 
by any other appliance for subnormal vision. 
Strong reading additions should be used in 
the examination of patients with subnormal 
vision before telescopic spectacles. In such 
pathologic conditions of the eye as cataract, 
optic-nerve atrophy, old chorioretinitis, reti- 
nal detachments unsuccessfully treated, 
macular heredodegeneration, amblyopia, and 
albinism, strong reading additions may be as 
satisfactory as telescopic spectacles. 

The advantages of strong reading addi- 
tions are: (1) No additional equipment is 
required for examining the patient; (2) the 
expense to the patient is much less; (3) the 


appearance of the glasses is not objection- 
able; (4) bifocals can be prescribed so that 
glasses can be conveniently used in business 
or profession; (5) the field of vision is 
larger; (6) the depth of focus is greater; 
(7) improvement of vision is greater when 


both eyes are used; (8) strong reading 
glasses may be given first and later, if the 
reading glasses give sufficient improvement 
for near vision, permanent bifocals may be 
prescribed. 

The refraction is routine except that read- 
ing additions of +4, +6, +8, +10, +12, 
+14, and +16 diopters are tried, depending 
upon the distant vision and the amount of 
improvement obtained for reading. The 
weaker addition will be more comfortable for 


the patient. 


Strong monocular reading additions are 
recommended when the following conditions 
exist: (1) Vision much better in one eye; 
(2) no single binocular vision; (3) reading 
addition is greater than + 10.0D. 

The monocular reading addition can be 
prescribed as either reading glasses or bi- 
focals, A +14.0D. reading addition is the 
strongest monocular correction | have pre- 
scribed. This was prescribed in the form of 
reading glasses for a patient with optic 
atrophy. The correction was successful be- 
cause the patient stated that it was the first 
time that he had been able to read in six 
years, 

In cases in which the patient’s vision is 
nearly equal in both eyes and he uses his 
eyes binocularly, testing for near vision is 
done with both eyes open. When the distant 
vision is 20/70 or less, it is well to start with 
a +5.0D. before each eye and note the small- 
est print the patient can read at his near- 
point. Psychologically, it is advantageous to 
instruct the patient to start with larger print 
and proceed to smaller print, the objective 
being for the patient to read four-point print 
which is comparable to J1. If a patient can 
be corrected to read a comparable J1 or J2, 
it is fairly certain that he will be able to read 
a newspaper with ease. A newspaper and 
telephone directory are fine supplementary 
near-vision tests. A +9.0D. has been the 
strongest reading addition that I have pre- 
scribed for binocular use. 

If near vision can be improved sufficiently 
to make it worth while to prescribe a strong 
reading addition, it is necessary to decide 
whether to prescribe near-vision glasses or 
bifocals. In case of doubt, it is better to pre- 
scribe near-vision glasses first. At a later 
date, check the lenses and appraise the value 
the patient is deriving from them, then de- 
cide whether a bifocal would be of greater 
advantage. 
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The interpupillary distance must be cal- 
culated or measured for the distance at which 
the lenses are to be used. The interpupillary 
measurement can be made at any distance by 
holding a muscle light at the reading dis- 
tance and measuring the distance between 
the corneal reflexes with a millimeter rule. 
The near interpupillary distance can be cal- 
culated by the method advocated by Leben- 
sohn or by Tait. 

Lebensohn calculates the near interpupil- 
lary distance from the distant interpupillary 
distance by dividing the distant interpupil- 
lary distance, in millimeters, by the reading 
distance, in inches, plus one, for example: 

Distant interpupillary distance = 66 mm., 
There- 
fore, the near interpupillary distance at spec- 
55 mm. 


reading distance = 5 inches ; 66 
tacle level is 66 mm. — 11 mm. 
For this patient, each lens, in case of reading 
glasses, or each bifocal segment should be 
decentered in at least 5.5 mm. 

Figure 1 illustrates the principle and 
shows the method of deriving the formula 
for calculation of near interpupillary distance 
at spectacle level, according to Tait. 

The clinical measurement of the near in- 
terpupillary distance is not necessary because 
it is more accurately calculated from the 
distant interpupillary distance. 

Teachers of refraction continually caution 
against prescribing reading additions above 
+3.0D. This is true for patients with normal 
vision for two reasons: (1) The patient will 
complain that he cannot see clearly unless 
(2) 


asthenopia caused by convergence strain. 


things are close and because of the 


However, when prescribed for binocular 
purposes, the use of strong reading additions 
in cases of subnormal vision is frequently 
very beneficial. 

Binocular use of eyes having normal 
fusional status in cases of subnormal vision 
(1) Better 
visual acuity; (2) greater depth of focus; 
(3) larger field of vision. 


The only disadvantage is the asthenopia 


offer the following advantages: 


caused by the excessive convergence effort 


and the disassociation of convergence and 
accommodation in some cases. Personal tol- 
erance often permits many persons with high 
phorias to use their eyes comfortably for 
long periods of time. Young people having 
subnormal vision often read by holding the 
print as close as five cm., thereby exerting 
excessive accommodation and convergence. 
Our objective is to provide comfortable and 
clear vision for periods of two or more hours 
of continuous close work. There are many 
instances where useful near vision, for only 
10 to 30 minutes, will make it possible for 
patients to be more useful to themselves and 
they may be employable in many vocations, 

Decentration and base-in prisms help to 
make the lenses comfortable for prolonged 
close work. Base-in prisms are required to 
relieve the excessive convergence. At least 
84 base-in is required to be of any significant 
benefit to the patient when reading additions 
of +8.0D. are prescribed. This is evident 
from the calculation of the number of prism 
diopters of convergence required to read at 
12 cm. from the center of rotation of the 
eyes (fig. 2). 

The convergence shown in Figure 2 is for 


an interpupillary distance of 60 mm. The 


convergence is greater for interpupillary 
distances greater than 60 mm. and less when 
the interpupillary distance is less than 60 
mm. 

An accurate distant interpupillary dis- 
tance must be measured. From this, the op- 
tical centers of the reading lenses or seg- 
ments are determined by the above-men- 
tioned calculation. It is advisable to add 2.0 
mm. to the amount calculated for the de- 
centration of each reading segment. Seldom, 
if ever, are reading segments decentered in 
too much. Extra decentration of the seg- 
ments will create a desirable base-in effect. 

Four prism diopters of base-in prism is 
prescribed for each segment, In the case of 
+8.0D. addition, the additional decentration 
of 2.0 mm. will create 1. base-in, plus 44 
base-in on the segment, making a total base 
in of 11.24 for both eyes. 
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Visual axes for 
near fixation 


Visual axes for 
distance fixation 


i 


—Plane of glasses 


| + — Plane of anterior surface of cornea 
im —Plane of centers of rotation of eyes 


Fig. 1 (Fonda). (From Tait, E. F.: Textbook of Refraction, Philadelphia, Saunders, 1951). 
C, Cy = distance between center of rotation (interpupillary distance ) 
fy DP» = distance between optical centers of lenses when fixing at near 
d = distance of near point object from anterior corneal surface 


A = fixation point at near 


For example: 
Cc, CG d+1 

66 13.5 

115 

13.5 (pr pe) = 759 


f» = 56 mm. 


Since 484 of convergence is used, the pa- 
tient requires the maximum of base-in pos- 
sible, | have learned that the ultex-A segment 
is most suitable because there is a minimum 
of chromatic aberration and a large reading 
area is provided which is of significant ad- 
vantage when the reading material is held at 


C, C: = 66 mm. 
Pi Pe = ? 


d= 12.5 em. 


such a short distance from the lenses. 

I have prescribed 20 pairs of bifocal lenses 
with reading additions ranging from +4.0D. 
to +8.0D. for binocular use. Of these, a 
+7.0D. addition was prescribed in three 
cases and a +8.0D. addition was prescribed 
in three cases. In some cases, near vision 
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STRONG READING ADDITIONS 


lenses were prescribed so that the patients 
could evaluate their benefit before investing 
in the expensive bifocals. One patient, for 
whom I prescribed +9.0 addition for each 
eye, prefers to wear the near-vision glasses 
down on his nose and look over the top when 
he looks up from his reading text. 


CASE REPORTS 
Case 1. 
Dr. G. W. S., 
amined in May, 1950. 
History. He lost his sight while in the 
Army during an attack of encephalomyelitis 
in 1946. Distant Tele- 


aged 32 years, was ex- 


vision was poor. 


scopic lenses were prescribed in 1947 for 


distant vision but he did not use them be- 
cause they were too tiresome. No reading 
correction was prescribed with the telescopic 
lenses. The patient was able to read some 
things at a close range without correction. 

Examination, May 22, 1950. Vision (un- 
corrected) was: R.E., counting fingers at 
five feet ; L.E., counting fingers at seven feet. 
Vision (uncorrected—Snellen chart): R.E., 
3/50 = 20/333; L.E., 2/60 = 20/600. Near 
vision (uncorrected) : R.E., 1 M print (J6) 
at 100 mm. ; L.E., 1 M print (J6) at 100 mm. 

Except for primary optic atrophy of both 
eyes, no ocular pathologic condition was 
noted. 

Muscle balance. 6 M—orthophoria ; 25 cm. 
—orthophoria ; NPC—70 mm. 

Retinoscopy (correction made for work- 
ing distance): R.E., —O.5D. sph.; L.E., 
—0.5D. sph. ~ +0.25D. cyl. ax. 90°. 

Vision corrected with 2.2 magnification 
telescopic spectacle: R.E., 20/160; L.E., 
20/250. Near vision corrected with +12.0D. 
add over the 2.2-magnification telescope: 
R.E., 400-mm. print (smaller than J1) 
at 100 mm.; L.E., 400-mm. print (smaller 
than Jl) at 100 mm. Vision corrected: 
R.E., plano, add +7.0D., 700-mm. print (J3) 
at 60 mm. ; L.E., plano, add +7.0D., 600-mm. 
print (J2) at 70 mm. Correction given: R.E., 
plano; L.E., plano; add +7.0D. for near 
vision. 


Fig. 2 (Fonda). 1 MA (meter angle) = 34 for 
each eye. When a patient converges to a point 1 M, 
he requires 64 of convergence. When a patient con- 
verges at a point 33 cm. (% M), he requires 184 
of convergence. When a patient converges 12 cm. 
(4 M) he requires 484 of convergence. 

June 13, 1950. Glasses very satisfactory. 
Reads smallest print in the newspaper. Bi- 
focals prescribed: R.E., plano; L.E., plano; 
add +7.0D.; Ultex B; segments decentered 
in 9.0 mm. each. Distant interpupillary dis- 
tance: 70 mm. Reading distance: 70 mm. 

November 7, 1950. Had bifocals for one 
month and they are satisfactory. Never tried 
to read more than 30 minutes with correc- 
tion. 

Near vision with bifocals: O.U., 500 mm. 
print (J1) at 60 mm. Fuses Worth four-dot 
test at 60 mm. NPC: 40 mm. using muscle 
light. Reads with pencil between eyes and 
print without shifting head or reading card. 
Patient reads better with both eyes than with 
each eye separately. 


Case 2 
Miss J. B., aged 23 years, a nurse, 
History. for past 
years. No familial history. 
Examination, May 21, 1951. Vision cor- 
rected: R.E., 20/200; L.E., 20/200, 
No pathologic eye condition other than 


Failing vision four 


juvenile macular heredodegeneration, 
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Muscle balance with distant correction: 
6 M—orthophoria; 25 cm.—4 exophoria; 
NPC—35 mm. 

Retinoscopy (correction made for work- 
ing distance) : R.E., —2.0D. sph. ~ +0.75D. 
cyl. ax. 90°; L.E., —2.0D. sph. — +1.0D. 
cyl. ax. 75°. Acceptance: R.E., —2.0D. sph. 
= +0.75D. cyl. ax. 90° = 20/200; L.E., 
—2.0D. sph. — +1.0D. cyl. ax. 80° = 
20/200. Vision with 2.2 magnification tele- 
scopic lenses: R.E., 20/200; L.E., 20/200 
+1. 

Near vision: R.E., 1.7 magnification tele- 
scopic lens with +8.0D. addition = 800 mm. 
print (J4) ; L.E., 1.7 magnification telescopic 
lens with +8.0D. addition = 800 mm. print 
(J4). 

Near vision: R.E., —2.0D. sph. 
+0.75D. cyl. ax. 90° (add +8.0D.) = 800 
mm. print (J4) at 50mm. ; L.E., —2.0D. sph. 
+ 1L.0D. cyl. ax. 80° (add +8.0D.) = 700 
mm, print (J3) at 50 mm.; O.U., 600 mm. 
print (J2) at 50 mm. 

Correction prescribed on August 8, 1951: 
R.E., ~1.75D. sph. > +0.5D. cyl. ax. 90°; 
L.E., ~1.75D. sph. > +0.75D. cyl. ax, 80° ; 
add +8.0D., 4 base-in, on each segment. 
Segments decentered in 9 mm. each. 


Distant interpupillary distance: 67 mm. 
Bifocals were made up with cement seg- 
ments. This patient is able to read one to two 


hours without asthenopia. Bifocals were 
eventually made up in Ultex B because the 


cement segments came off and, on one occa- 
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sion, one was lost. The patient is employed 
as a nurse. 
SUMMARY AND CONCLUSIONS 

1. No report of the use of strong reading 
additions for subnormal vision has been 
found in the literature. 

2. Strong reading additions should pre- 
cede the use of telescopic lenses. 

3. Monocular reading additions as strong 
as +14.0D. have been successfully pre- 
scribed in the form of reading glasses. 

4. Many ophthalmologists advise against 
the use of reading additions over +3.5D. for 
binocular use because of the strain on con- 
vergence. 

5. I have prescribed reading additions as 
high as +9.0D. for binocular reading glasses, 
which have proved satisfactory. 

6. Bifocals with strong reading additions 
are generally more practical than near-vision 
glasses. 

7. Ultex, or one piece bifocal, has proved 
most desirable. 

8. A method of determining interpupillary 
distance for reading is presented. 

9. Two case reports are presented. Both 
patients have been well satisfied. 

10. It is my impression that more than 50 
percent of the patients with subnormal vision 
can be successfully fitted with strong reading 
additions. 


8&4 Baltusrol Wey. 
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STUDY OF 22 MALNOURISHED PATIENTS WITH BITOT’S SPOTS* 
K. W. Ascuer, M.D. 


Cincinnati, Ohio 


The present study of Bitot’s spots was 
made in the summers of 1940 and 1941 but 
the publication has been delayed until now. 
Here is not the place to go into the history 
and etiologic background of this intriguing 
condition which has been discussed for many 
decades and from different points of view. 
The particular circumstance of this study 
and the recently increased interest in Bitot’s 
spots may justify its publication even after 
so many years, 


OBSERVATIONS 


Among 642 patients, with definite or sus- 
pected vitamin deficiency, observed in the 


Hillman Hospital Nutrition Clinic, Bir- 
mingham, Alabama (Dr. T. D. Spies), 22 
patients with Bitot’s spots were studied over 
a period of from a few days to 58 weeks 
except during winter 1940-1941. 

The histories given by the patients were 
not characteristic. Fourteen complained of 
pain, burning, or itching ; four patients com- 
plained of difficulties in close work and read- 
ing and of tired eyes; four had photo- 
phobia ; three complained of watering of the 
eyes ; two of -headache; two of blind spells 
or dizzy spells; and only three of hemera- 
lopia. Three patients stated that their trouble 
increased every summer. 

Seventeen patients had unilateral Bitot’s 
In 12 of the unilateral the 
spots were located in the temporal bulbar 


spots. cases, 
conjunctiva, in five on the nasal side. Five 
patients showed Bitot’s spots on both eyes, 
four temporally, and one nasally. 

Twenty-seven eyes of the 22 persons 
showed the spots temporally in 20 eyes, 
nasally in seven. 


*From the Department of Ophthalmology, Col- 
lege of Medicine, University of Cincinnati, and the 
Nutrition Clinic of the Hillman Hospital, Birming- 
ham, Alabama. 
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Of the patients studied, 11 were male and 
11 female; however, in the whole group of 
642, the percentage of female patients was 
higher (252 male, 390 female). 

In four cases, mother and child showed 
Bitot’s spots; in two cases, sisters were in- 
volved ; the 28-year-old mother with a nurs- 
ing period of 14 months had six children, 
none of whom showed Bitot’s spots. 

Nine of the patients with Bitot’s spots 
were younger than 21 years, the youngest 
being a boy, aged three and three-fourths 
years, with bilateral temporal Bitot’s spots. 
Six patients were between 21 and 40 years 
of age, and seven older than 41 years. The 
oldest, a 70-year-old man, had a unilateral 
spot. All of the patients were of the white 
race and of American nationality by birth, 
probably English, Scottish, or Irish descent. 

The occupation of the men was mostly 
farming and/or mining; two were carpen- 
ters, one was a machinist, and one a sales- 
man. The female patients were mostly house- 
wives, one of them had formerly been a 
waitress. Most of the patients lived in the 
countryside near Birmingham; only one 
patient lived in Birmingham proper. 

As far as nutritional customs were con- 
cerned, most of the patients had a very in- 
adequate diet. One 37-year-old woman, how- 
ever, owned her own cow and used to eat 
butter liberally. She had three children but 
none Two mothers with 
Bitot’s spots, aged 28 and 24 years, nursed 
their babies for a full 14 and 18 months, 


was breast fed. 


respectively, 

The deficiency diagnoses given by the 
Nutrition Clinic (Dr. Spies) were: 

Questionable 

Subclinical 

Nicotinic acid .. 

Riboflavin 

Thiamin 


Some of the patients showed deficiencies in 
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more than one component. 

In connection with the question of intake 
or utilization of vitamin A, three hemeralopic 
cases should be stressed. One of them was 
that of the 24-year-old mother who nursed 
her baby for 18 months; she discovered her 
nightblindness only after delivery of the 
youngest child. The second hemeralopic pa- 
tient was a boy with tuberculosis, and the 
third was a 54-year-old woman, a patient 
conspicuous because of very numerous con- 
junctival hyaline deposits. 

Using proper correction, all patients had 
normal vision with the exception of two with 
corneal scars. Accommodation was corre- 
sponding to the age in all cases. Convergence 
was good except in one instance. 

No pathologic changes were found in 
lenses and fundi of the whole group. 

In appearance, the spots corresponded to 
Palmer’s Forms 1 and 2 (dusty and foamy 
spots) but none of them was similar to the 
third or “sardine belly” type. Only one uni- 
lateral case had a large triangular spot, 
based on the limbus. In two others the spots 
were of medium size and the rest were small 
and barely visible to the naked eye. Two 
patients showed spots composed of smaller 
dots with interspaces lacking the foamy as- 
pect. No pigmentation was seen in, or around, 
these spots. 
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It is interesting that in six cases, xerotic 
islands which were no longer, or had not yet 
been, foamy were seen on the opposite eye or 
on the opposite side of the same eye. These 
xerotic spots were usually smaller in size 
than the Bitot’s spots themselves but in one 
case a larger xerotic spot corresponded to a 
relatively small Bitot’s spot on the other eye. 

These symmetrically located xerotic spots 
were unilateral in four and bilateral in two 
more patients so that eight eyes were seen 
with these spots which probably are fore- 
runners of the typical foamy Bitot’s spots. 

Six of them were located temporally and 
two nasally. The latter were seen in a 22- 
year-old woman patient with bilateral tem- 
poral Bitot’s spots. 

Other findings apparently connected with 
the xerotic syndrome were dry, lusterless, 
probably caruncles in 
patient and a similar change in the temporal 
conjunctiva covering the lateral palpebral 
ligament in another. The latter was the 28- 
year-old mother who nursed her baby for 
14 months. The patient with epidermized 
caruncles was a 16-year-old boy, with prob- 
able active pulmonary tuberculosis, who had 
one unilateral temporal The 
unique observation of air bubbles caught 
beneath the semilunar fold was in a 37-year- 
old woman. 


epidermized, one 


sitot’s spot. 


VITAMIN DEFICIENCIES 


Found in: 


(1940-'41) 
Nutritional 


Nicotinic acid deficiency 


Riboflavin deficiency 
Thiamin deficiency 


Subclinical deficiency (7774 '4.3% 


642 patients of the 
Hillman Hospital 
Clinic 


22 patients of the 
same Clinic, showing 
Bitot spots 


16.7% 


10 
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r 


10 20 30 40 50% 


Fig. 1 (Ascher). Chart, showing relation of vitamin deficiency to Bitot’s spots. 
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CORRELATED OPHTHALMOLOGIC FINDINGS 

Twelve patients with Bitot’s spots had 
biomicroscopically visible deposits in their 
bulbar conjunctivas. Highly refractile quartz- 
gravel-like hyaline in 


deposits, probably 


nature, were present in the eyes of all 12 


and were very numerous in the eyes of five 
of these; in two of these patients, yellowish 
droplets suggested the presence of lipoid 
deposits and in two more, whitish gray sub- 
conjunctival deposits were considered to be 
calcareous. Here again no parallelism to the 
occurrence of the foamy spots was found. 

Other pathologic changes observed were 
papillary hypertrophy in the palpebral con- 
junctivas of nine patients ; no parallelism be 
tween this sign and the number or extent of 
Bitot’s spots was found; the same is true 
for follicular conjunctivitis, present in seven 
of the 22 patients, and involving also parts 
of the bulbar conjunctiva in two. Six patients 
showed conjunctival discharge, in four in- 
stances slight and watery, in one slightly 
mucous, and in one mucopurulent. 

In four patients the lacrimation was evalu- 
ated using a modified Schirmer’s test; in 
one of these cases it required 312 seconds to 
moisten a strip of blotting paper 3.0 by 
12.0 mm. in size; three other cases showed 
figures below 33 seconds indicating a reduced 
lacrimal secretion. 

No fully developed case of Sj@gren’s 
syndrome was found among our patients. 

In four patients an isolated thickening of 
the nasal bulbar conjunctiva was present; 
three patients had unilateral Bitot’s spots and 
one bilateral. The nasal thickening, however, 
was present in both eyes of all of these four 
patients; in one patient with a unilateral 
Bitot’s spot, the thickening was more marked 
in the eye with the Bitot’s spot. All patients 
with nasal thickening were younger than 20 
years, the ages being 11, 12, 15, and 16 years. 

In 15 among the 22 patients, congestion of 
different parts of the conjunctiva was noted. 
In six cases it was restricted to the conjunc- 
tivas of the lids and/or the fornices, and in 
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seven cases to the exposed area of the bulbar 
conjunctivas ; in two patients both palpebral 
and bulbar conjunctivas were congested. The 
injection was very mild except in an 11-year- 
old boy who had abundant conjunctival dis- 
charge. He had bilateral Bitot’s spots. There 
was no parallelism between the number of 
the spots and the conjunctival signs. 

The limbal loops of 10 patients were 
studied ; three showed well-filled loops, two 
an average and five a low blood content. Con- 
centric Vail Ascher, 
1942') were found in seven cases, unilater- 
ally in four, bilaterally in three. No relation- 
ship found between vascular 
changes and the amount or size of the foamy 
spots. The same is true for the two patients 


collaterals (see and 


was these 


with small aneurysms of bulbar conjunctival 
vessels. 

Pingueculas were present in 12 of our 22 
patients ; unilaterally in three and bilaterally 
in nine the 
showed pingueculas on the nasal and on the 


cases; six of bilateral cases 
temporal side. Here again, no relationship 
between situation and number of pingueculas 
and Bitot’s spots was obvious. 

Corneal infiltrates were present in one 
case, the 11-year-old boy with definite con- 
junctivitis. Bilateral arcus senilis was present 
in three patients, aged 70, 52, and 31 years. 
tested in 11 
patients; nine showed normal and two re- 
duced sensitivity. The patients with reduced 
sensitivity had small, unilateral Bitot’s spots. 


Corneal sensitivity was 


SACTERIOLOGIC FINDINGS 


Scrapings taken from the Bitot’s spots of 
six eyes when stained with Wright's stain 
showed numerous Corynebacteria xerosis and 
epithelial cells, most of them with barely 
visible nuclei. Some slides contained large 
films of firmly coherent epithelial cells; the 
borders between the single cells were often 
not distinguishable. 

Cultures taken from three Bitot’s spots 
always showed Corynebacteria xerosis as- 
sociated in one case with Staphylococcus 
aureus, in another with Staphylococcus albus, 
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and in the third with Staphylococcus citreus. 
Xerotic spots situated symmetrically to the 
foamy spots, and probably forerunners of 
the latter, did not show Corynebacterium 
xerosis. Scrapings from the tarsal conjunc- 
tivas of two eyes with Bitot’s spots, harbor- 
ing Corynebacteria xerosis, proved to be free 
of them. 


VITAMIN ADMINISTRATION 

Seven patients with Bitot’s spots took dif- 
ferent vitamins before or during the period 
of observation. The kind and amount of 
vitamin administration was decided upon by 
the staff of the Nutrition Clinic; thus, the 
observer could not be influenced by knowing 
the treatment. 


1. RIBOFLAVIN 

Two patients received a total of 60 mg. of 
riboflavin in daily doses of 10 mg. orally. 
The spots did not change during or after 
this treatment. A slight reduction in size of 
the spot of one of these patients, observed 
during riboflavin administration, was ap- 
parently due to repeated scraping. Even here, 
the Corynebacteria xerosis did not disappear 
from the scrapings nor the cultures, which 
contained the same germs and staphylococci 
before, during, and after the riboflavin ad- 
ministration. 


2. COMBINED VITAMIN-B COMPONENTS 


The patient of this group showing the 
largest Bitot’s spot, received, between August 
1 and August 30, 1940, 50 mg. nicotinic acid, 
50 mg. thiamin chloride, 60 mg. riboflavin, 
50 mg. pantothenic acid, and 50 mg. By. No 
change of the foamy spot was obvious after 
this treatment. 

Another patient with unilateral Bitot’s 
spot received 60 mg. riboflavin, 100 mg. 
adenylic acid, and 1,000 mg. Bs, without 
showing any change of this foamy spot. 
Corynebacterium xerosis was found in the 
lesion before, during, and after the treatment. 


CoM MENT 
While Bitot’s spots have been considered a 
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sign of conjunctival xerosis due to deficiency, 
defective absorption, or excessive utilization 
of vitamin A, recent publications point to- 
ward connections with pellegra* and with 
nationality.*° 

According to Metivier,’ Sie Boen Lian,‘ 
Palmer and Aykroyd,® doubted the connec- 
tion between Bitot’s spots and vitamin-A 
deficiency. 

Sie Boen Lian recognizes Bitot’s spots to 
be signs of vitamin-A deficiency only if 
hemeralopia is present or in patients cured 
by intake of food rich in vitamin A. 

Interesting and extensive statistics about 
coexistence of Bitot’s spots with signs of 
vitamin deficiency were published by Nicholls 
and Nimalasuriya.* They found Bitot’s spots 
in 5.6 percent of 976 children in Southern 
Ceylon and 0.7 percent of 1,497 children in 
Northern Ceylon. Of the Southern Ceylon 
children, 4.8 percent showed angular stomati- 
tis and superficial erosions of the tongue; 
whereas children with Bitot’s spots showed 
these signs in only 2.9 percent. In Northern 
Ceylon, the oral mucosal lesions occurred in 
19.8 percent of all children studied but only 
in 12.5 percent of the children with Bitot’s 
spots. 

These authors believe that angular stomati- 
tis and tongue erosions are almost certainly 
due to vitamin-A deficiency; Spies and his 
collaborators became convinced that these 
oral signs are due to deficiency in certain 
vitamin-B components, most probably ribo- 
flavin (angular stomatitis) and nicotinic acid 
(tongue lesions). 

With this interpretation, we might con- 
clude from Nicholl’s statistics that, in his 
patients with Bitot’s spots, the occurrence of 
signs of vitamin-B deficiency was markedly 
lower than the occurrence of the same signs 
in the whole group. 

Phrynoderma, a papular dry skin eruption 
which Nicholls ascribes to deficiency of vita- 
min A, while others connect it with B-vita- 
min deficiency, occurred at a considerably 
higher percentage in children with Bitot’s 
spots than in the whole group. Therefore, 
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TABLE 1 
CHILDREN STUDIED BY NICHOLLS AND NIMALASURIYA 


— Number of 
Children 


Southern Ceylon 
Northern Ceylon 


978 
1497 


phrynoderma and Bitot’s spots showed the 
following relationship in the children studied 
by Nicholls and Nimalasuriya (Table 1). 

Of the ocular signs that are believed to be 
connected with vitamin-A deficiency, Bitot’s 
spots occurred with a frequency of 3.42 per- 
cent in the eye patients of the Birmingham 
Nutrition Clinic during the summers 1940 
and 1941. Other signs of vitamin-A defi- 
ciency, keratomalacia and extensive xerotic 
changes in conjunctivas and corneas, were 
not found in this group and hemeralopia 
rarely occurred (see above). 

In all of the Birmingham patients, in- 
adequate nutrition was suspected or de- 
termined and, in two instances, protracted 
nursing might be considered as an additional 
etiologic factor. 

I did not gain the impression that the 
nasal thickening should be considered as an 
initial sign of the universal bulbar con- 
junctival thickening which occurs as a sign 
of high-degree deficiency according to Pillat’® 
and others. Pingueculas were present in all 
but one. 

The relative prevalence of the male sex in 
the group we studied is in accordance with 
the observations of other authors ;’ but there 
is a difference as far as the age is concerned. 
Occurrence in adults is said to be rare’ or 
even an exception.* Of those we studied, only 
nine patients were younger than 21 years and 
13 were between 21 and 70 years. 

Nicholls and Nimalasuriya® distinguished 
between an acute and a chronic form of con- 
junctival xerosis, the first with, and the other 
without, foamy spots. The latter form is said 
to be due to a more chronic type of tissue re- 
action in populations adapted to diets de- 


Percentage of 
Patients with 
Phrynoderma 


Percentage 
Bearers of Bitot's 
Spots having 
Phrynoderma 
61.8 
25.0 


Percentage of 
Patients with 
Bitot’s Spots 


21.0 
4.9 


5.6 
0.7 


ficient in vitamin A, 

Metivier found that patients with this 
chronic type do not have night blindness and 
signs and symptoms of other vitamin de- 
ficiencies were rare exceptions among her 
patients. 

According to McKenzie, hemeralopia pre- 
ceded the development of the spots in the 
acute type. 

This is in accordance with my former ex- 
periences with Bohemian village tavern keep- 
ers who often lived mainly on smoked pork 
and beer. In these patients, hemeralopia was 
the main symptom; it disappeared rapidly 
after administration of fish-liver oil, while 
the Bitot’s spots did not change in appear- 
ance. Administration of the fish-liver oil was, 
of course, discontinued when the main symp- 
tom, hemeralopia, receded and prolonged ad- 
ministration of vitamin A was not attempted. 

Sie Boen Lian was able definitely to ex- 
clude deficiency of vitamin A in 19 patients 
with Bitot’s spots, and Metivier emphasized 
that, in certain groups of patients, it was 
difficult or impossible to cure Bitot’s spots 
with vitamin-A preparations and quoted 
similar experiences of Palmer and Aykroyd,° 
Rowland-Wilson,* and Nicholls. A recent 
report by Yourish’ points in the same direc- 
tion, Other noted 
disappearance of Bitot’s spots after treat- 


authors, however,’ 
ment with vitamin A, 

Liberal intake of vitamin A was more than 
probable in at least one of our patients with 
bilateral Bitot’s spots; in this case, defective 
absorption or excessive utilization might be 
assumed. In this connection, the observations 
of Kimble and Gordon™ about conditioned 
utilization of vitamin A and the importance 
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of other vitamins in its utilization should be 
mentioned. 

There were large families among the pa- 
tients we studied but familial occurrence of 
the foamy spots was noted only in two sisters 
and in two mothers, each with one child. It 
is difficult to imagine why just the afflicted 
persons had Bitot’s spots while other mem- 
bers of their families did not, in spite of 
equal nutritional customs. In one of the in- 
stances of familial Bitot’s 
spots in mother and child, the affected child 
was five years of age and not the youngest 
in the family. In the other family, the child 
was three and three-fourths years of age; 
there was no note whether he was the young- 
est child or not. 

Assuming that, in a poor family, every ad- 
ditional eater will reduce the quantity of 
food available for the individual, we would 
expect nutritional conditions to become worse 
with each new child and that, finally, more 
signs of deficiency would be found in the 
younger than in the older children. In their 
early years, the older children might have had 
a more adequate nutrition and might pre- 
serve, during later life, stored reserves that 
would protect them at a time when their 
younger brothers and sisters might suffer 


occurrence of 


from real inadequacy in their diets. The ex- 
periences of the Hillman Hospital Nutrition 
Clinic seem to confirm this assumption. 
There is no satisfactory explanation for 
the presence of large air bubbles observed be- 
neath the semilunar fold of one female pa- 
tient with bilateral temporal Bitot’s spots ; an 
unusual adhesiveness of the conjunctival epi- 
thelium is probably responsible for this phe- 
nomenon ; and parallelism to the minute air 
bubbles in Bitot’s spots is obvious, but it does 
not explain why these bubbles were formed 
or caught in this unusual location. In three 


more eyes, none showing epithelial xerosis 


or Bitot’s spots, this interesting phenomenon 
of air bubbles beneath the semilunar fold was 
seen; one of them suffered from recurrent 
angular blepharitis. 


Connections between keratoconjunctivitis 
sicca and vitamin deficiency were suspected 
by Stephan von Grosz'® but repudiated by 
Lisch."* It might be interesting to follow 
cases with slow lacrimation, as described 
earlier, over a longer period and to determine 
whether or not keratoconjunctivitis sicca 
may develop. 

Our observations on Bitot’s spots are not 
sufficient for one to conclude whether vita- 
min-A deficiency was responsible. There is 
no reason to doubt the accepted opinion of 
the role of vitamin-A deficiency in the etiol- 
ogy of Bitot’s spots; the case with liberal 
vitamin-A intake mentioned previously di- 
rects our attention to the problems of vitamin 
interrelations. 

In the whole group of eye patients studied 
in the Birmingham Nutrition Clinic, mani- 
festations of nicotinic-acid deficiency and/or 
riboflavin deficiency occurred with about 
equal frequency, nicotinic-acid deficiency 
showing a slight prevalence (table 2). 

The number of patients with Bitot’s spots 
studied is not great enough for definite con 
clusions but reflects the main pattern of vita 
min deficiencies found in the whole group. 
However, the relative frequency of vitamin 
deficiencies was much greater in the small 
group of Bitot’s patients than in the others. 
In the whole group, only 522 instances of 
vitamin deficiency were diagnosed while each 
of the 22 patients with Bitot’s spots showed 
deficiencies, some even in more than one 
component (table 2). 


TABLE 2 


DISTRIBUTION OF VITAMIN-B DEFICIENCY IN 
PATIENTS OBSERVED IN THE SUMMERS 
or 1940 anp 1941 


Whole Bitot's 
Group Spots 
642 Patients 22 Patients 
Type of deficiency 
Nicotinic acid 214 11 
Riboflavin 190 
Thiamin 43 1 
Subclinical 75 4 


SUMMARY 

Bitot’s spots were observed in 3.42 percent 
of 642 patients with definite or suspected 
vitamin deficiency. Twenty-seven eyes of 22 
patients were affected, 20 of them on the 
temporal side only. More men showed Bitot’s 
spots than the sex ratio of the whole group 
would indicate. The age of the patients was 
between 3.75 and 70 years. All were white 
Americans. Inadequate nutrition might have 
been the main etiologic factor in all cases al- 
though one seemed to have a sufficient intake 
of vitamin A. In our group, 18 patients with 
Bitot’s spots had extraocular signs which 
permitted the assumption of deficiency in one 
or more vitamin-B component. 

The development of Bitot’s spots was 
acute with the possible exception of the two 
nursing mothers. Foam was present on all of 
the lesions. Foamless spots were observed, 
mostly located symmetrically to typical Bitot’s 
spots; they possibly are forerunners of the 
same. 

Familial occurrence was observed in three 
instances comprising six persons. Accom- 
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panying ocular pathologic changes are de- 
scribed and the presence of low lacrimal se- 


cretion in one of the patients is mentioned. 


Scrapings and cultures from the Bitot’s spots 
always showed Corynebacteria xerosis, but 
scrapings from other parts of the conjunc- 
tivas did not regularly show these germs. 
Administration of vitamin-B components did 
not alter the aspect nor the flora of the 
foamy spots. 

The distribution of different types of de- 
ficiency in patients with Bitot’s spots was 
found to be similar to that in patients of the 
whole group although the relative incidence 
of vitamin deficiency was higher in the pa- 
tients with Bitot’s spots. 

The relative frequency of Bitot’s spots in 
our group of inadequately nourished people 
points to predisposition due to poor nutri- 
tion without enabling us to single out one 
or the other component as the decisive factor 
and most probably stresses the importance of 
vitamin interrelations. 
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BACTERIOLOGIC EXAMINATION OF THE CONJUNCTIVA* 


A suRVEY ON 3,000 PATIENTS 


Peter S. Soupakorr, M.D. 
Los Angeles, California 


Flora of normal and pathologic conjunc- 
tivas has been uworoughly studied in numer- 
ous clinics. Table 1 gives the result of such 
examinations in two European clinics (Eng- 
land and Germany ) and two in North Amer- 
ica (Canada and United States). 

From Table 1 it is evident that xerosis 
bacillus and 
Staphylococcus albus are the most common 
inhabitants of the human conjunctiva. Patho- 
genic organisms are usually harbored in 


(Corynebacterium xerose) 


affected eyes only. 

The survey analyzed in Table 2 was con- 
ducted by Dr. Pa Ta-Chih in the Eye Clinic 
of Cheloo University, Chifu, China. The 
data differ in certain respects from those 
published by the European and American in- 
vestigators. Three facts should, however, be 
taken into consideration: (1) Smears were 
taken from diseased eyes only; (2) about 
60 percent of the Chinese population are 
affected by trachoma, a condition which pre- 
disposes to secondary infection of the con- 
junctiva; (3) general hygienic conditions in 
China are much lower than in the United 
States or in any European country. 

Comparing the data of Tables 2 and 3, we 
see that, in Europe and China, the most 


* From the Estelle Doheny Eye Foundation. 


TABLE 2 
BACTERIOLOGIC EXAMINATION OF SMEARS OF 
1,004 CONSECUTIVE EYE CASES 
AMONG CHINESE 


Bacteria Percent 


Morax-Axenfeld diplobacillus 
Staphylococcus 
Pneumococcus 

Kochs-Weeks bacillus 
Xerosis bacillus 

Gonococcus 

Streptococcus 

Une 

No organisms found 


won 


prevalent organism causing acute conjunc- 
tivitis was Diplobacillus Morax-Axenfeld, 
and next to it Koch-Weeks bacillus and 
pneumococcus (Diplobacillus pneumoniae ). 

Studying Table 4, we notice that the most 
common bacteria found in the conjunctiva in 
Los Angeles are pathogenic and nonpatho- 
genic staphylococci ; and next most common 
are Streptococcus hemolyticus and Bacillus 
xerose. 

It is of interest that pneumococci were 
found in only 18 cases, and Koch-Weeks 
bacilli were present in only 11 cases. Swan 
pointed out that these two bacteria are very 
rare inhabitants of the conjunctival sac of 
patients living on the Pacific Coast of the 
United States. 

There is a striking absence of diphtheria 


TABLE 1 
FLORA OF THE NORMAL CONJUNCTIVA 


(in percentage) 


Bacteria 
Xerosis bacillus 
Staphylococcus albus 
Staphylococcus aureus 
Streptococcus 
Pneumococcus 
Sarcinae 
Morax-Axenfeld diplob. 
Other single organisms 


Khorazo 


Axenfeld 


36. 
64. 
0. 
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16 
9 
9 
6 
2 
0 
0 
2 
54 
Griffith Gurd 
ac 57 83.0 30 0 
22 65.0 40 0 
8 11.0 1 0 
0 3.0 11 4.6 
2 5.0 0 2.6 
3 1.0 0 0.0 
; 0 0.0 0 0.0 
3 5.0 0 23.0 7 
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TABLE 3 
STATISTICS OF FLORA OF ACUTE CONJUNCTIVITIS EXAMINED IN EUROPEAN CLINICS 


(in percentage) 


Bacteria Freiburg 
Morax-Axenfeld diplob. 5 
Koch-Weeks bacillus 

Pneumococcus 

Gonococcus 

Diphtheria bacillus 

Friedlander bacillus 0. 
Influenza bacillus 0. 
Staphylococcus 0. 
Unknown 0. 
No organisms found St. 


bacillus (Corynebacterium diphtheriae) and 
insignificant number of gonococci ( Neisseria 
gonorrheae ). Prophylactic vaccination against 
diphtheria and the modern treatment of gon- 
orrheal urethritis explain this fact. 

The cultures of about 21 percent of the 
cases examined in the laboratory gave no 
growth. Corresponding figures were 31 per- 
cent for the Freiburg Clinic and 54.6 percent 
for the Cheloo Clinic. 

The negative result of bacteriologic ex- 
amination depends to a certain extent to the 
technique employed. In the Estelle Doheny 


TABLE 4 


STATISTICAL SURVEY OF BACTERIOLOGIC EXAMI- 
NATION OF 3,000 CONJUNCTIVAS IN THE 
Este_te Doneny Eve Founpa- 

TION LABORATORY 


No of 


. Percent 
Cases 


Staphylococcus, nonpathogenic 1,106 36 
Staphylococcus, pathogenic 994 30. 
Xerosis bacillus 
Streptococcus hemolyticus 76 
Pseudomonas aeroginosa 74 
Streptococcus viridans 40 
Proteus vulgaris 33 
Bacillus subtilis 24 
Friedlander bacillus 19 
Pneumococcus 18 
Bacillus coli 18 0 
Bacteria influenzae 11 0. 
Neisseria catarrhalis 8 0. 
Gonococcus 0. 
No organisms found 21. 


6 
630 


Remark: Organisms found in less than 0.2 percent 
were: aerobacteria aerogenes, micrococcus tetra- 
cenes, lactobacillus acidophilus, streptotrix (six 
cases). 


Glasgow Kopenhagen 


Lausanne 


0 
0 
0 
0 
0 


0 
0 
0 
0 


60 
3 
3 
0. 
0. 
0 
0 
5 
0 

28 


0 
0 
0 
0 
0 
0 
0 
0 
0 


Eye Laboratory, the lower cul-de-sac is 
rubbed with a swab soaked in sterile tryp- 
tose broth. A blood-agar plate is inoculated 
with the swab which is replaced in tryptose 
broth. 

Negative results do not exclude virus or 
rickettsia infections. General laboratories, in- 
cluding the Doheny Eye Laboratory, are not 
equipped for elaborate examination of vi- 
ruses. Lately, scraping of the conjunctiva has 
been largely used for differential diagnosis of 
conjunctivitis. The cytologic findings in 
Table 5 are accepted as criteria for diagnosis 
in the laboratory. 


REMARKS 


In Parinaud’s oculoglandular conjunctivi- 
tis, a biopsy is advisable; in blepharocon- 
junctivitis, either staphylococci or Morax- 
Axenfeld diplobacilli are usually found; and 
in the seborrheic type, Pityrosporum ovale. 

Combining the clinical descriptions of the 
conjunctiva and cornea and the character- 
istics of conjunctival discharge with the 
cytologic picture of a case, an investigator is 
in a position to establish a presumptive diag- 
nosis. 

During a period of five and one-half years, 
about 4,800 scrapings of the conjunctiva have 
been performed in the Estelle Doheny Labo- 
ratory. By cytologic findings and clinical evi- 
dence, the following diagnoses were estab- 
lished: trachoma in 22 cases; Beale’s con- 
junctivitis in five cases ; epidemic keratocon- 
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36.0 
3.0 
15.0 
5.0 
1.0 : 
0.0 
0.0 
0.0 
5.0 
30.0 


PETER S. SOUDAKOFF 


~ 


TABLE 5 
SIGNIFICANT CYTOLOGIC FINDINGS IN COMMON TYPES OF CONJUNCTIVITIS 


Predominant 


Cells Organisms Inclusions 


Catarrhal Polys 
Beal's Monos 
Epidemic keratoconjunctivitis Monos 
Herpetic Monos 
Inclusion body (newborn) Polys 
Trachoma Monos & Polys 
Leber & plasma 
Chronic follicular None 
Angular No polys 
Blepharoconj. (seborrheic) Few lymphs and polys 
Keratitis sicca No polys, goblet 
keratiniz. epithelium 
Vernal catarrh Eosinophils 
Parinaud's oculoglandular Mixed 
Allergy Eosinophils 
Molluscum contagiosum Few basophils 
Monos 


| 
++ 


junctivitis in 71 cases; and Parinaud’s con- I am grateful to Dr. P. Thygeson for valuable 
suggestions. The bacteriologic and cytologic exami- 
unctivitis in four cases. 

J nations were done by Mrs. J. Mannagh and Miss 


2131 West Third Street (5). M. Wolff. 
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OpPHTHALMIC MINIATURE 


But for the opacity or albugo of the eyes it is necessary, first, to purge 
the body gently, after which every morning he should enter a bath of 
sweet water not very hot, or incline over its steam, and then with head 
held back he should dust into his eye the following powder: 

Rx: Persian gum, soaked in ass’s milk and afterwards dried five times, 
rock candy, and sea foam, ziti each, triturate and put in the eye. 

Ugo Benzi 1376-1439 Consilium 24. 
(Lockwood, Ugo Benzi, University of Chicago 1951, p. 145.) 
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CLINICAL ASPECTS OF PERMEABILITY OF THE 
BLOOD-AQUEOUS BARRIER* 


PauL WEINSTEIN, M.D., 


AND J. ForcAcs, M.D. 


Budapest, Hungary 


That intravenously administered fluo- 
rescein will appear in the aqueous humor has 
long been known. The method has become 
significant as a clinical test since the time 
when Amsler and Huber developed its quan- 
titative possibilities by means of the so-called 
electric zero-point. The essential character- 
istics of this method are the intravenous in- 
jection of 2.0 ml. of a 10-percent solution of 
fluorescein-sodium which appears in the 
aqueous humor within two to five minutes. 
When the aqueous humor becomes a fluores- 
cent green, the intensity of the lamp is re- 
duced by means of a rheostat inserted be- 
tween the lamp and an amperemeter. Reduc- 
tion is continued until the fluorescein becomes 
invisible. The same procedure is repeated 
every two minutes. The ampere value and 
the time in minutes are recorded on the co- 
ordinates. The investigation is finished after 
30 minutes when the fluorescence has passed 
its peak. 

Using this method on a large number of 
normal subjects, Amsler, Huber, and Haefeli 
worked out a scatter diagram of normal 
physiologic permeability; values exceeding 
these are interpreted as indicating a patho- 
logic increase. 

Studies using this method have been made 


with varying aims and results. Bernet stated 
that subconjunctivally administered saline 
above a two-percent concentration increased 
permeability. Bottino found permeability in- 
creased by light but uninfluenced by dark- 


ness. 

Cook and MacDonald found that cortisone 
reduced permeability; Simonelli and Cala- 
mandrei, as well as Pentini, found ACTH 
had no influence. D’Ermo found antihista- 


* From the Department of Ophthalmology, State 
Hospital of Szaboles-Utca. 


mines decreased permeability. Franceschetti 
and his co-workers noted an increased per- 
meability after acetylcholine. 

Hofstetter, using calcium, successfully de- 
permeability and, according to 
Huber, histamine increases permeability 
while adrenaline decreases it. Morone, 
Simonelli, and Stocker investigated the effect 
of vitamin P. 

Kalt found permeability increased by iritis 
with no relationship to hypertension, and 
Moreau noted increase of permeability in a 
case of hypotension and iritis. Widmer de- 
termined that, normally, fluorescein disap- 
peared in 10 to 12 hours. 


creased 


PRESENT STUDY 
In this study, 150 cases of various eye dis- 
eases were studied according to the method 
of Amsler and Huber. The diseases included 
hypertension, diabetes, 
heterochromia, 


glaucoma, 
myxedema, 


iritis, 
chorioretinitis, 
Horner’s syndrome, contusion of the eye, 
retinal hemorrhages, multiple 
sclerosis, pernicious anemia, and novocaine 
block of the ciliary and stellate ganglia. 

The results showed the permeability of 
the blood-aqueous barrier to be increased in 
heterochromia, the globe, 
myxedema, hypertensive retinitis, pernicious 
anemia, allergic conjunctivitis, and _iritis. 
Some cases of myxedema showed normal 
permeability, however, giving credence to 
Goldmann’s opinion that there may be a 
“seeming increase” in permeability if, for 
instance, the osmotic differential of the blood 
colloids and, with it, that of fluorescein has 
changed. 

Some cases of contusion also showed 
normal values, while other showed patho- 
logically altered ones. Furthermore, permea- 
bility also varied in cases of hypertensive 


allergies, 


contusion of 
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retinitis and glaucoma. Reactions in these 
two diseases will be described in detail but 
it is of interest to note here that among the 
cases of highest increase was one in which 
simple glaucoma and hypertensive retinitis 
occurred simultaneously. In this case the 
fluorescein appeared almost instantly after 
injection (fig. 1). 


GLAUCOMA INVESTIGATION 


Of the 23 cases of glaucoma studied, six 
were acute, 11 were chronic inflammatory, 
and six were chronic simple. The 17 chronic 
cases showed normal permeability. Two of 
the six acute cases were investigated during 
attacks, and permeability proved to be at 
the upper limits of normal. After the attack, 
when the eyes softened, the permeability was 
essentially increased. The same increase was 
observed in three other cases of acute glau- 
coma, the tests being made after the attacks. 
In one case of acute glaucoma (the patient 
had a —8.0D. myopia), the value was nor- 
mal immediately after an attack. 

Figure 2 demonstrates permeability dur- 
ing, immediately after, and three weeks after 
an attack. Our investigations indicate that in- 
creased permeability is present in glaucoma 
only after an attack of acute glaucoma. This 
observation seems to bear out Goldmann’s 
statement that, after cyclodialysis or other 
operations, if ocular tension becomes hypo- 
tonic, the increase in permeability is only a 


cee 
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Fig. 1 (Weinstein). Monocular glaucoma sim- 
plex, and hypertensive diabetic retinopathy. (Shaded 
area) Normal permeability. 
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Fig. 2 (Weinstein). Acute glaucomatous attack, 
left eye. (1) During attack. (2) Immediately after 
attack. (3) One week after attack. (4) Three weeks 
after attack. (Continuous line) Permeability of non- 
glaucomatous right eye. 


“seeming one.” Essentially, this is because 
so-called secretory inhibition is in control, 
less aqueous humor is being produced, and 
the concentration of fluorescein is greater 
(compared to the controls). 

This increase in permeability after glau- 
comatous attacks may be explained in part 
by assuming that secretory inhibition also 
however, as 


may not invariably, 


demonstrated by the one case herein de- 


occur, 


scribed in which permeability was not in- 
creased. 

In their first report, Amsler and Huber 
note increased permeability in glaucoma 
cases ; in their later ones they emphasize both 
possibilities. Guenther found normal values 
in chronic glaucoma; increased values in 
acute. However, he does not mention whether 
the increase in acute glaucoma occurred dur- 
ing or after the attacks. 

Miller and Swanljung found increased 
permeability more frequently in secondary 
glaucomas ; in primary glaucoma they found 
no abnormalities in tension, neither increase 
nor decrease. They also state that permeabil- 
ity may be increased after an attack of acute 
glaucoma, but that it may also be normal. 

Leydhecker, investigating the influence of 
provocative tests, could find no difference 
during the period of increased tension. Our 
experience with provocative tests was simi- 
lar. 


|| 
| N 
MIN. 
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CONTUSIONS OF GLOBE 


Pathologically increased permeability was 
also found in those cases of contusion of 
the globe in which the intraocular pressure 
if the damaged 
permeability was 


was lowered simultaneously ; 
eye were not hypotonic, 
unchanged. It was, therefore, assumed that 
contusion sometimes 
blockage, which explains the hypotension and 
the seeming increase in permeability. 


provekes secretory 


GLAUCOMA OPERATIONS 


In this study, three cases of hypotension 
following glaucoma operations were studied. 
In two of them (Elliot trephining opera- 
tion), permeability was seemingly increased 
(fig. 4) as in Goldmann’s cases (secretory 
blockage). In the third case 
permeability was found to be normal, show- 
ing that hypotension was due not only to 
but 
drainage. Gonioscopy revealed a broad cyclo- 
dialysis cleft. 


(cyclodialysis ), 


secretory inhibition also to increased 


GANGLION BLOCK 


found, following 
that the blood- 
Bakay, Jr., 
found the same to be true of the blood-plasm 
barrier. Steiner assumed a dilatation of the 


Karezag and Zilahy 
sympathectomy in rabbits, 
aqueous barrier was lowered. 


cranial vessels following novocaine block of 
the stellate ganglion, but his findings were 
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disputed by Harmel and his co-workers. 

We undertook to investigate the effect of 
novocain block on either the ciliary or stel- 
late ganglion and learned that, in some cases, 
there was increased permeability and, in 
others, no apparent change. Increased per- 
meability occurred (fig. 3) simultaneously 
with decreased tension (secretory inhibi- 
tion?). 

In cases of Horner’s triad of several years’ 
duration, after extirpation of the stellate 
ganglion, permeability was increased only if 
tension were decreased. These experiments 
by which drugs in increased amounts were 
introduced into the cerebral substance or the 
cerebrospinal fluid by simultaneous blocking 
of the stellate ganglion, seemed to indicate 
that permeability increased as the amount of 
the drug increased and that secretory inhibi- 
tion resulted in a higher concentration of the 
drug. 

Amsler and his collaborators investigated 
the permeability of the blood-aqueous barrier 
in various systemic diseases. They found an 
increase to be most frequent in cases of dia- 
betes, hypertensive alterations of the fundus, 
and Kimmelstiel-Wilson disease. 

We studied cases in which the fundus 
showed Grade 3 or Grade 4 hypertension 
(Wagener and Keith) and discovered what 
appeared to be a new aspect of the fundus 
alteration. 

« Litzner (1933) reported anemia and baso- 


3, 4, and 5 (Weinstein). 
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philia in a number of cases of glomerulo- 
sclerosis. Hypertensive retinitis was also 
present in all of his cases. Koyanagi pub- 
lished similar findings in 1937. 

Gonzales Belmonte (1950) stated that, in 
Grades 1 and 2 of hypertension, the number 
of erythrocytes increased to compensate for 
the anoxia which increased as the disease de- 
veloped. Present knowledge indicates that the 
alterations of hypertensive retinitis are due 
to anoxia, As erythropoiesis becomes ex- 
hausted, the number of erythrocytes becomes 
diminished. Swanljung (1951) stated that 
anoxia increases blood-aqueous permeability 
in animals, 

In some of our cases of hypertensive reti- 
nitis, the erythrocyte count was around three 
million (fig. 5), the hemoglobin count was 
decreased, and the permeability of the blood- 
aqueous barrier was increased. We found 
that, in pernicious anemia, when severe an- 
oxic alterations of the fundus were present, 
permeability increased as it did in cases of 
hypertensive alterations of the fundus. 

The classical research of Stina Bjork 
demonstrated that hypertensive retinitis en- 


sues only if diastolic tension increases and 


capillary volume decreases, thus causing 
anoxia. And anoxia, according to our investi- 
gation, produces not only fundus alterations 
but anemia and a subsequent increase of per- 
meability as well. 

In some cases of hypertensive retinitis of 
recent onset, the erythrocyte count and per- 
meability were still normal. Such cases would 
seem to indicate that the fundus alterations 
of hypertensive retinitis are not necessarily 
concomitant to increased permeability, which 
is confined to the choroidal walls, the retinal 
circulation proceeding independently. This 
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evidence even suggests such therapeutic 
measures in hypertensive retinitis as oxygen 
inhalation and the administration of iron. 
Local administration of pilocarpine, hista- 
mine, and adrenaline seemed to have no in- 
fluence on permeability; nor did hyaluroni- 
dase when it was injected with fluorescein. 


SUMMARY 


The permeability of the blood aqueous 
barrier was investigated by the Amsler and 
Huber zero-point fluorescein method in 150 
cases of iritis, glaucoma, hypertension, dia- 
betes, chorioretinitis, hetero- 
chromia, Horner’s syndrome, contusion of 
the globe, retinal hemorrhage, allergies, mul- 
tiple sclerosis, and novocain block of the 
ciliary and stellate ganglia. 

Normal permeability was found in simple 
chronic and chronic inflammatory glaucoma. 
It was not essentially increased during acute 
attacks but was considerably augmented after 
the attack subsided. Permeability increased 
only with contusion of the globe. Permea- 
bility increased only if there was simultane- 
ous decrease in ocular tension in cases of 
Horner’s syndrome and after novocaine 
block of the ciliary and stellate ganglia. This 
was considered as due to secretory inhibition 


myxedema, 


(“seeming increase,” according to Gold- 
mann ). 

» The considerable increase in permeability 
in hypertensive retinitis was frequently as- 
sociated with anemia. In a case of pernicious 
anemia, permeability was markedly increased 
(anoxic phenomenon). Pilocarpine, hista- 
mine, and adrenaline locally and hyaluroni- 
dase intravenously did not influence permea- 
bility. 

Ssemélyndk u. 9/11. 
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TRACHOMA IN BRIEF* 


M. A. L. Hassouna, M.D. 
Cairo, Egypt 


ETIOLOGY 

As early as 1907, von Prowaczek and 
Halberstaedter’ discovered the infective 
agent of trachoma in Java. In scrapings 
from the upper tarsal conjunctiva of tra- 
chomatous patients they found in some of 
the superficial epithelial cells definite gran- 
ular formations, inclusion bodies, each oc- 
cupying a good part of the cytoplasm of the 
cell, often capping the nucleus but sometimes 
filling the cytoplasm to such an extent that 
eventually the cell bursts. 

Stained with Giemsa or more quickly 
with Wright’s or Poleff’s stain, the inclusion 
body is seen to consist of very small bodies 
or granules which differ in size, shape, and 
staining properties in different inclusions. 
Some of them are very minute measuring 
only 0.25 to 0.30 microns in diameter and 
staining reddish purple—acidophilic—with 
Giemsa or Wright (the elementary gran- 
ules) ; while others are larger, measuring 0.6 
to 1.5 microns and staining blue—basophilic 

with these stains (the initial bodies of 
Lindner). Both forms may occur extra- 
cellularly. 

The inclusion body, which may contain 
initial bodies alone, or elementary granules 
alone, or a mixture of both, measures more 
than 10 yp, It is now universally recognized 
that the minute elementary granules and the 
larger initial bodies are only two phases of 
one infective unit, a filterable virus, and 
that the inclusion body as a whole is the 
intracellular colony of that virus, the infec- 


* From the Memorial Ophthalmic Laboratory, 
Giza. 


tive agent of trachoma (Thygeson).? 

An early small inclusion body consists 
mainly of basophilic initial bodies, while a 
large older one consists primarily of acid- 
ophilic elementary granules, but all stages 
between the two can be seen. Elementary 
granules, however, are less frequent in Egyp- 
tion trachoma than initial bodies. 

It is suggested that an elementary granule 
penetrates an epithelial cell in which it grows 
into a large basophilic initial body which 
multiplies, poorly though, until the minute 
acidophilic elementary granules are pro- 
duced, appearing first in the center then 
proceeding outward. In other words, the 
early inclusions are basophilic and the later 
ones are acidophilic. The epithelial cell may 
then burst liberating the small elementary 
granules in the conjunctival secretion. 

From conjunctival secretion in acute cases 
of trachoma, many extra- (and intra-) cel- 
lular reddish granules can be detected sur- 
rounded by a halo of nonstaining material. 
They can be concentrated by centrifugation 
(Thygeson*). A suspension of the material 
is centrifuged at a low speed (1,500 r.p.m.) 
for five minutes to eliminate tissue material. 
The supernatant fluid is then removed and 
centrifuged at a high speed (15,000 r.p.m.) 
for 30 minutes in an angle high-speed cen- 
trifuge. This carries most of the active virus 
to the sediment. 

The sediment shows elementary granules 
as already mentioned and, upon inoculation 
in the upper tarsal conjunctiva of a human 
volunteer after light scarification of the con- 
junctiva with a platinum spatula (the volun- 
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teer must be absolutely free from past or 
present trachoma), typical trachoma is in- 
duced within five days and inclusions, as well 
as free elementary granules, appear in scrap- 
in conjunctival 
a few months. 
of growth and 


ings from conjunctiva and 
secretions, and remain for 
The intracellular process 


multiplication of the virus with the ultimate 


formation of colonies—inclusion bodies— 
can only take place inside a living epithe- 
lial cell of the conjunctiva—and cornea—of 
man, selectively, and sometimes of the con- 
junctiva of apes and monkeys (Simian tra- 
choma ). In other words, inclusion bodies can 
only be demonstrated in the eyes of man 
and, occasionally, apes. 

Trachoma is the only virus disease which 
is sharply confined to the eye and its adnexa. 
Again it is strictly limited to the superficial 
epithelial cells obviously because the nutri- 
tive conditions there are most favorable for 
the growth and multiplication of its virus. 
Multiplication never takes place outside the 
cells. As a matter of fact, inside the epithe- 
lial cell, the elementary granules are em- 
bedded in a plastinlike material* which is 
nutritive to the virus, and perhaps protec- 
tive. It stains bluish so that the acidophilic 
granules appear, through it, purple or violet. 
The presence of this nutritive material in 
abundance also accounts for the coarse ap- 
pearance of the granules. The matrix of the 
inclusion is composed of glycogen which 
stains differently from either the cytoplasm 
or the nucleus of the epithelial cell. 

My attention has been drawn to the fact 
that in some other countries, elementary gran- 
ules are more frequent than initial bodies. 
I can only think that the frequency of either 
is dependent upon the amount of nutrition 
in the epithelial cell. The more abundant the 
nutritive material, the further the virus mul- 
tiplies to the stage of elementary granules. 

It is noteworthy that inclusions are de- 
monstrable with regularity only in the early 
cases of trachoma during the first few 
(about three) months of the disease. In 
what form does the virus exist in those cases 


in which inclusions cannot be demonstrated, 
for example in the older cases in man or in 
most cases of simian trachoma? For in these 
cases the virus certainly persists. 

It has been suggested that in such cases 
the virus may be present in an invisible 
phase, not only in the conjunctiva, its natural 
habitat, but perhaps also in the follicles where 
definite inclusions never occur. 

The viral agents of such diseases as those 
of the psittacosis-lymphogranuloma group 
which are related to the virus of trachoma 
are known to possess the ability of remain- 
ing latent in the tissues and producing a 
carrier stage even after recovery. In healed 
trachoma one does come across cases of 
acute recurrences, though these may be due 
to re-infection. But copper sulfate has suc- 
ceeded in increasing secretion and inclusion 
bodies which have been latent then become 
liberated. Latency in trachoma, however, 
must await the discovery of the so far invisi- 
ble phase of the virus. 

Inclusions in Egypt are less common to- 
day than 20 years ago. This is only to be 
expected since trachoma is milder now than 
it used to be. Trachomatous keratitis, in 
particular, is now seldom seen. 

It must be remembered that inclusions 
similar to trachoma inclusions occur in the 
human eye in inclusion conjunctivitis and 
that these inclusions can never be distin- 
guished from trachoma inclusions. 


INCLUSION CONJUNCTIVITIS 


This disease includes (1) the inclusion 
blenorrhea of the newly born and (2) the 
epidemic swimming-pool conjunctivitis of 
adults- 
ease. They are both of viral genital origin, 
the infection being carried by vaginal secre- 
tion. Inclusions (exactly like trachoma in- 
clusions) and elementary granules are num- 
erous in scrapings from the cervix uteri, 
from the transitional cells just within the 
external os, and in scrapings from the con- 
junctival epithelium, 

Material from both forms of inclusion 


two forms of one and the same dis- 
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conjunctivitis is infective to apes and mon- 
keys (only), the result being similar to that 
of trachoma ; it is even more readily filtera- 
ble through earthenware filters and through 
Elford collodion filters (0.65 y, average pore 
diameter ), the elementary granules are 0.25 p 
in diameter, the initial bodies, 0.3 to 0.8 yp. 
Both forms can be cured with sulfonamides. 

Clinically, inclusion blenorrhea is a form 
of ophthalmia neonatorum of viral origin 
and occurs within a week or two after birth, 
the virus infection being carried from vag- 
inal secretion during birth. There is muco- 
purulent er purulent discharge, probably 
with formation of a pseudomembrane. The 
conjunctiva appears granular, with papillary 
hypertrophy and swelling and tenderness of 
preauricular glands. Follicles may be absent, 
owing to the fact that normal human con- 
junctiva after birth contains no adenoid 
tissue. 

In swimming-pool conjunctivitis of adults, 
there is profuse lacrimation, formation of 
follicles in the conjunctiva, and papillary 
hypertrophy. Like inclusion blenorrhea, it 
is a virus infection of genital origin and of 
identical nature. 

Both forms of inclusion conjunctivitis, 
however, differ from trachoma clinically (1) 
by being of short duration, (2) they do not 
involve the cornea, and (3) they resolve 
without leaving any scar. There is no cicatri- 
zation. 


ISOLATION OF TRACHOMA VIRUS 


The virus of trachoma is a filterable virus, 
even though it is a large virus which is 
difficult to filter. Small viruses pass ordi- 
nary bacterial filters but large viruses filter 
with difficulty. 

The initial body, which is the largest form 
of the trachoma virus, may reach the large 
size of 1,500 mu, that is 1.5 p, which is double 
the size of B. prodigiosus (750 mp), nearly 
three times that of the Rickettsia (475 mp) 
and the psittacosis virus (450 mp), and four 
to five times larger than the lymphogranu- 


loma virus (180 mp to 300 my). Even the 
minute elementary granules of trachoma 
(250 my), are considered large, as large for 
example as vaccinia virus and far larger than 
rabies (125 mp), herpes (150 mp), influenza 
(115 mp), bacteriophage (100 my), polio- 
myelitis (25 mp), yellow fever (22 mp) and 
foot-and-mouth disease (10 mp). 

As a matter of fact, the four largest 
viruses (trachoma, inclusion conjunctivitis, 
psittacosis, and lymphogranuloma venereum 
inguinale) form one distinct group because, 
in addition to their size, they have other 
points in common in which they differ from 
other ordinary viruses such as vaccinia and 
herpes. They are the only viruses which 
form basophilic inclusions (consisting of 
initial bodies) with basophilic matrix (other 
viruses form only acidophilic inclusions, 
never basophilic ones) and are the only 
viruses which stain with Castaneda’s stain. 
In this latter characteristic, however, they 
resemble the Rickettsia. 

The large size of the virus of trachoma as 
compared with the ordinary viruses, com- 
bined with the fact that it stains well and 
easily with Castaneda’s stain and that it is 
pleomorphic (multiple forms, elementary 
granules, and initial bodies), inclined some 
investigators a few years ago to include it 
in the family Rickettsiasceae. These are 
nonfilterable pleomorphic cocco-bacillary 
micro-organisms which differ from bacteria 
and resemble viruses (1) in size (they are 
nearer viruses than bacteria), (2) they can 
only grow and multiply in living cells, (3) 
they do not stain easily with Gram’s stain. 

Not only does the trachoma virus resem- 
ble the Rickettsia in these points but in two 
more: (1) in staining easily with Casta- 
neda’s stain, (2) in being pleomorphic. In 
addition it is difficult to filter. It differs from 
the Rickettsia, however, in having no bacil- 
lary or threadlike forms, in having no 
arthroped host, in failing to react with spe- 
cific antibodies, and in forming definite intra- 
cellular inclusions. 
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FILTRATION 

The infectious unit of the trachoma virus 
in either of its two forms, the initial body 
or the elementary granule (the initial body 
in particular), is a large virus which is fil- 
tered with difficulty. The smaller elementary 
granules, of course, pass the ordinary bac- 
terial filters more readily, but then elementary 
bodies are less frequent than initial bodies 
in Egyptian trachoma. Also, the virus is 
mostly intracellular and epithelial cells are 
too large to traverse filters, which prevent 
the passage of all tissue cells. Even grind- 
ing in a mortar fails to rupture many of the 
cells. 

In inclusion conjunctivitis, it is different 
for a large number of the epithelial cells are 
disintegrated and excoriated and elementary 
bodies are set free in abundance. The virus 
of inclusion conjunctivitis passes readily 
through filter candles and through Elford 
collodion filters (0.65 yu, average pore diam- 
eter ). 

Other reasons for unsuccessful filtration 
in trachoma are: (1) Loss of a certain 
quantity of the virus by adsorption on the 
filter; (2) insufficiency of material avail- 
able; (3) low virus content—always the 
case in trachomatous tissue since the virus 
multiplies poorly; (4) inactivation of the 
virus by dilution (due to quantity and be- 
cause the virus dies rapidly outside a human 
body); (5) low infectivity of the virus— 


it is feebly invasive; (6) materials from dif- 
ferent patients show marked differences in 
infectivity, even when taken from equally 
that certain 


active which indicates 
strains may be of a low degree of virulence. 

Of all filters Berkefeld N filter is the best. 
It is even better than collodion membranes 
which are much thinner than filter candles 
and hence should be expected to have less 
adsorptive power. This presumption is false, 
however, for filtration has been more suc- 
cessful with filter candles than with collodion 


cases, 


membranes. 


Filters used for virus work must be 


impervious to B. prodigiosus. A broth cul- 
ture of B. prodigiosus must be retained by 
the filter and the filtrate must be tested for 
sterility before the filter is passed as fit. 
Since viruses alone can pass through, if the 
bacteriologically sterile filtrate proves infec- 
tive to a susceptible animal, then there is in 
it a filterable virus. 

Trachomatous tissue is first suspended in 
five cc. broth (pH 7.6), ground thoroughly 
in a mortar for five minutes, then passed 
through hard filter paper to remove cellular 
debris (or centrifuged at a low speed, 1,500 
r.p.m. for five minutes) before being passed 
through a collodion membrane. Infectivity 
of the last filtrate can be concentrated by 
centrifugation at high speed (15,000 r.p.m. 
for 30 minutes) in an angle high-speed 
centrifuge. Sometimes, however, even filters 
pervious to B. prodigiosus (0.93 » and in one 
experiment 1.8 yp, average pore diameter) 
may be impervious to trachoma virus. Ac- 
cording to Macchiavello," trachoma virus 
which is not filterable when taken from the 
conjunctiva becomes filterable after living 
in the egg-yolk to the stage of elementary 
granules, It is then able to pass Seitz EK 
or Berkefeld N filters. 


PERIMENTAL INFECTION 
(Bland and Wilson‘) 


Trachoma is a human infectious eye dis- 
ease transmissible to apes and monkeys only, 
producing in some of these animals, after 20 
to 30 days, numerous hemispheric follicles, 
one mm. in diameter each, which cover the 
whole upper conjunctival fornix and are 
grayish in color when the animal is at rest 
but bright red when the animal is excited. 

The simian trachoma follicles never in- 
vade the tarsal conjunctiva of the monkey, 
never produce pannus, and never leave 
after regression—any scars. In these points, 
simian trachoma differs materially from 
human trachoma, Still there is no histologic 
difference between simian follicles and 
human follicles. 
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Inclusions can be demonstrated in scrap- 
ings from the conjunctival epithelium of in- 
fected animals, but only rarely. They are 
more frequently demonstrable in apes than 
in monkeys. 

Evidently the virus multiples very poorly 
—if indeed it multiplies—in these animals. 
Trachoma can be passed from monkey to 
monkey, but only up to the fourth genera- 
tion after which the virus is either lost or 
inactivated. It can be transmitted from 
monkey to man (human volunteer), in whom 
it produces a typical trachoma with numer- 
ous epithelial inclusions (Bland*). 

The inclusions which may not have been 
demonstrated in the monkey can be demon- 
strated when transmitted to man. It is diffi- 
cult to find an Egyption volunteer who is 
free from trachoma. 

Trachoma virus can be passed as well 
through the testicle of the rabbit, in which 
the virus is preserved but does not multiply. 
It is significant that trachomatous material 
thus inoculated in the rabbit testicle becomes 
purified in the testicle from all cultivable 
bacteria. Apes and monkeys, as well as rab- 
bit testicles can therefore be used as living 
media to keep a laboratory strain of tra- 
choma virus. 

The problem of simian trachoma is ren- 
dered more difficult by the presence in many 
of these experimental animals of a spontan- 
eous folliculosis of obscure origin (Wil- 
son*). Spontaneous follicles, however, are 
said to be few in number and to be confined 
to the inner and outer angles, while tra- 
chomatous follicles are numerous and cover 
the whole upper fornix and are usually ac- 
companied with injection of conjunctiva. 

Animal inoculation. Scrapings taken with 
a platinum spatula from the upper tarsal con- 
junctiva of a child infected with early tra- 
choma (and therefore containing inclusions ) 
are collected under sterile conditions in 1.5 
ce. of sterile salt solution then ground in a 
mortar with gradual addition of infusion 
broth (pH 7.8) or tyrode solution to a total 
of 48 drops. Monkeys are then inoculated 


by rubbing this suspension onto scarified 
conjunctiva of both upper lids. A small 
amount also is injected subconjunctivally. 

A small amount (0.5 cc.) of the suspen- 
sion may be injected into the testicle of the 
rabbit. The testicles are later removed, emul- 
sified in saline, and the material is inocu- 
lated into the conjunctival surface of a 
monkey. 

Another method is to swab the everted 
lids of the infected child and immediately 
rub the swab over everted upper lids of a 
monkey. 

Volunteers are inoculated from the mon- 
key by the swab method. From the fifth day 
up to the third month after inoculation, 
numerous inclusions (initial bodies in par- 
ticular) are demonstrable. 

Yolk-sac inoculation. Trachoma virus can 
be cultivated in the yolk sac of a fertile egg 
which has been incubated for five or six 
days at 38°C. A groove is drilled in the shell 
of the air sac, then 0.5 to 1.0 cc. of the virus 
suspension is inoculated into the center of 
the egg through the center of the air space. 
The egg is then sealed with paraffin wax and 
re-incubated at 35°C. (the temperature of 
human conjunctiva). 

At any date from three to 12 days after 
inoculation, the later the better, the egg is 
opened aseptically, the embryo pulled out, 
and portions of yolk sac are cut and ground 
in a mortar with a few drops of broth or 
Ringer’s solution, then instilled in the con- 
junctival sac of a monkey. 

Another part of the suspension is filtered 
through Seitz EK or Berkefeld N filters, 
then injected into another egg. Drops of the 
filtrate are also instilled in the eyes of a 
human volunteer. Films made from the yolk 
itself, as well as from the yolk sac, will show 
initial bodies, inclusions, and a great multi- 
tude of elementary bodies (Macchiavello and 
Stewart’). 

Human inoculation. From an early case of 
human trachoma, from a monkey or from 
egg yolk, infection can be transmitted arti- 
ficially to a human volunteer who has never 
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had trachoma, producing in him within five 
days typical trachoma with demonstrable 
epithelial inclusions. Unlike natural infec- 
tion, which begins very insiduously, experi- 
mental infection has a violent onset, with 
much redness of the conjunctiva, edema and 
infiltration of limbus, and even mucopuru- 
lent discharge, due, of course, to the large 
quantity of virus inoculated. 


PROPERTIES OF TRACHOMA VIRUS 


Trachoma virus is of low infectivity, multi- 
plies very poorly, is not invasive (that is, 
does not extend beyond adjacent tissues), 
dies quickly outside the human body, and does 
not withstand dilution. It can only be pre- 
served in ice (4°C.) and in glycerine for a 
week. 

It is destroyed by ox bile (35 percent) 
in 15 minutes. Ox bile causes solution of the 
inclusion bodies and in addition causes lysis 
of the epithelial cells. I wonder if this could 
be made use of in the treatment of trachoma. 

The virus is inactivated in three to four 
hours by 1:100,000 gentian violet, by two- 
percent silver nitrate, by four-percent co- 
caine, and by 0.25-percent phenol. 

Smear taking. Inclusion bodies are readily 
demonstrable in early cases. They can be 
found in conjunctival scrapings even before 
the disease can be diagnosed clinically. The 
eye is anesthetized, then the upper lid is 
everted and sponged lightly with gauze 
soaked in salt solution. The conjunctiva is 
then scraped with a single stroke of a plat- 
inum spatula or a small knife, causing as 
little bleeding as possible. 

The material is spread evenly and gently 
over a glass slide by means of another glass 
It is then fixed with 
Giemsa or Wright’s or Poleff’s stain. The 
latter two are preferable as they work faster. 
Giemsa, however, is the best for demonstrat- 
ing inclusion bodies in stained sections. 


slide. and stained 


CLINICAL PICTURE 


Trachoma is a chronic infectious disease 
of the human conjunctiva.and cornea, char- 


acterized by (1) formation of follicles (es- 
pecially over the tarsus) and of papillas, (2) 
vascularization and follicular infiltration of 
the cornea (pannus), (3) scar formation on 
healing, and (4) the presence in early cases 
of inclusion bodies (colonies of the virus of 
trachoma) in the superficial epithelial cells 
of the palpebral conjunctiva and the cornea. 

Follicles occur frequently in various other 
conditions of the conjunctiva. They are 
pathognomonic of trachoma, only when they 
occur behind the tarsal conjunctiva. As a 
matter of fact, trachoma is the only disease 
in which follicles occur behind the tarsal 
conjunctiva. Otherwise there is little histo- 
logic difference between early follicles of 
trachoma and follicles of other conditions of 
the conjunctiva of man or monkey. It is in 
the later stages, however, that trachoma 
follicles become differentiated from all 
others by undergoing degeneration. 

Early trachoma follicles occurring behind 
the tarsal conjunctiva are usually flattened 
due to the normal adhesion of the conjunctiva 
to the tarsus. They are not prominent over 
the surface and are called T; follicles (Mac- 
Callan). They may resolve spontaneously 
without leaving 
seems to be more common among Egyptians 


scars. Spontaneous cure 
than among Europeans. 

When later the follicles become large and 
undergo degeneration and rupture, scars 
inevitably occur. The stage in which tra- 
choma follicles are large, prominent, and 
degenerated (ruptured by light squeezing) is 
Tu (MacCallan). The follicles at this Ty 
stage (ampules-MacCallan) are best de- 
veloped just above the edge of the tarsus 
and in the retrotarsal folds. 

Sometimes follicles are obscured clinically 
by papillary hypertrophy. When follicles 
predominate, the letter “F’’ is added (Ty F ) 
and when papillas predominate, the letter 
“P” is added (Ty P). Papillas, however, 
also occur in other conditions of continued 
inflammation or irritation of the conjunctiva. 
They do not occur in follicular conjunctivi- 
tis. 
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Papillas in general are usually more 
marked on the tarsal conjunctiva which is 
anchored in many places to the tarsus be- 
hind, Subepithelial infiltration, when abun- 
dant, therefore causes uneven papilliform 
elevation of the tarsal conjunctiva. 

The third stage in which healing has begun 
with partial cicatrization and scar formation 
is Ty (MacCallan). Scar formation is most 
marked in the sulcus subtarsalis (Arlt’s 
line) where branches from the marginal arch 
perforate the tarsus. The final stage in which 
healing has become complete is Tyy (Mac- 
Callan). For cicatrization, the letter “C” 
(Tym C) is added. 

According to Wilson,* the earliest sign 
of trachoma, which shows on the fifth to 
seventh day after infection and long before 
T,; follicles appear, is “a narrow arcuate 
band of raised limbal edema skirting the 
upper half of the cornea.’’ The edema later 
becomes generalized and obscured while pan- 
nus begins to appear. 

If the tarsal conjunctiva or the limbus is 
scraped at this stage, virus inclusions can 
invariably be demonstrated within the super- 
ficial epithelial cells (Taborisky’®). Obvi- 
ously, therefore, the cornea is affected si- 
multaneously with the conjunctiva of the lid 
( Wilson”). The limbal response even pre- 
cedes the follicular reaction of the tarsal con- 
junctiva. 

Eventually, however, T; follicles appear as 
grayish spots behind the tarsal conjunctiva, 
flush with the surface, not prominent, and 
in between them appear little red spots which 
are bunches of engorged capillaries. Some- 
times, however, the subepithelial infiltration 
is generalized and not aggregated into fol- 
licles, in which case the conjunctiva becomes 
diffusely red and velvety in appearance. 

Generalized infiltration never occurs in 
conjunctival folliculosis. Bulbar follicles 
may occur, but Wilson"’ has demonstrated 
that they are not trachomatous, since they 
do not undergo degeneration and, in addi- 
tion, they resolve without scarring. He has 
shown that they are histologically identical 


with ordinary lymph nodules. 

The affection of the cornea is accompanied 
by profuse lacrimation. This renders the 
case highly infective as the tears, containing 
a large number of infectious units, will help 
to spread infection. 

Follicular infiltration begins in the upper 
limbus and when the limbal follicles rupture 
they leave pits (Herbert's pits) which are 
pathognomonic of trachoma. The follicular 
infiltration then extends to the cornea, super- 
ficially underneath the epithelium, followed 
by extension of vessels from the limbal 
loops. The vessels run centripetally toward 
the center of the cornea in a radial arrange- 
ment, preceded always by follicular infiltra- 
tion. 

According to MacCallan, neovasculariza- 
tion of the cornea is all round, as shown by 
slitlamp. The condition of infiltration and 
vascularization invading the upper half of 
the cornea is called trachomatous pannus. 
The ends of the loops of the advancing ves- 
sels usually lie in a horizontal line. The 
corneal epithelium over the advancing edge 
of the infiltration may break, leaving small 
ulcers which sometimes fuse into one hori- 
zontal ulcer. 

For vascularization of the cornea the 
letter “V” is added, for infiltration of the 
cornea the letter “I.” 

The superposition of an acute or even of a 
chronic bacterial ( Morax-Axen- 
feld conjunctivitis, for example) produces 
an increased amount of discharge which 
helps further to disseminate the trachoma. 
Morax-Axenfeld conjunctivitis, however, is 
rare among infants. It occurs in five to 10 
percent of older children, in 20 percent or 
more of adults. 

In Egypt, the child contracts trachoma 
from infected children of an older age. The 
onset is usually preceded by Koch-Weeks 
conjunctivitis, sometimes by gonococcal and 
rarely by Morax-Axenfeld conjunctivitis. 

It is generally agreed that in Egyptians, 


infection 


even in cases not preceded by acute con- 
junctivitis, the onset is usually insidious, On 


; 
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the other hand, there are cases, here and 
abroad, which begin acutely. I believe that 
it all depends on the amount of virus and the 
condition of the conjunctival epithelium. The 
more massive the former and the healthier 
the latter, the greater will be the tendency of 
the onset to be acute. 

In Ty of partial healing and Tyy of com- 
plete healing, the cicatricial contraction of 
the conjunctiva may cause serious deformi- 
ties (cicatricial entropion and_ trichiasis) 
which in turn 
nebula formation, and diminution of visual 


cause corneal ulceration, 
acuity. 
SEQUELAE OF TRACHOMA 

In the lids, trachoma may be followed by 
trichiasis, entropion, ptosis, symblepharon, 
atrophy of meibomian glands, retention cysts 
of the meibomian glands, even bone forma- 
tion in the tarsus, retention cysts of Krause’s 
glands in the fornix, colloid and hyaline de- 
generations of the conjunctiva (which seem 
to be exudates changed chemically into pro- 
teins and which are colloid if they stain brown 
with iodine and hyaline if they do not), 
posttrachomatous degenerations, or concre- 
tions (which are inspissated secretions re- 
tained in Henle’s glands). 

In the bulbar conjunctiva, xerosis, due to 
destruction of goblet cells, develops. 

In the cornea, opacification due to destruc- 
tion of Bowman’s membrane, ulceration, 
keratectasia, interstitial keratitis, superficial 
punctate keratitis, fatty degeneration of the 
cornea, and xerosis may develop. 

There may be stricture of lacrimal canalic- 
uli, dacryocystitis, or dacryoadenitis (of the 
lacrimal glands) followed by degeneration 
and atrophy. 


EPIDEMIOLOGY AND CONTROL 


Trachoma is common in the Middle East, 


especially in the Eastern Mediterranean 
countries, in certain areas in Russia, and in 
the Far East. It occurs also, though not so 
commonly, in various other parts of the 
world. In Egypt it is pandemic. 


Practically every child in Egypt becomes 


infected before the age of two years ( Wil- 
son"). The earliest age at which the child 
is infected is four months in summer and 
eight in winter. Infants contract trachoma 
from young children not from the mothers. 
Trachoma of mothers, adults in 
general, is not so infective. The stage of 


and of 


trachoma in adults is usually the compara- 
tively quiet and little infective stage III in 
which inclusions are difficult to find. 

Infectivity is closely related to the num- 
ber of inclusions. Inclusions in Egypt can 
be demonstrated in 100 percent of children 
under the age of one year, but only in 40 
percent of adults. It is therefore the fresh 
active cases of trachoma of young children, 
containing an abundance of inclusions and 
producing profuse secretion, which are espe- 
cially infective. It is for this reason that 
infective trachoma is especially prevalent 
among preschool children, much more so 
than among older children and adults. 

In addition, the prevalence of acute oph- 
thalmias among Egyptian children, and asso- 
ciated with such an excessive discharge, no 
doubt promotes the dissemination of tra- 
choma. The virus of trachoma seems to be 
carried from eye to eye along with the 
organisms of acute bacterial infection. 

As a matter of fact, the onset of trachoma 
in Egypt is usually preceded by acute con- 
junctivitis, chiefly of Kock-Weeks origin, 
less often gonococcal. About 80 percent of 
the younger children in the villages in Egypt 
are symptomless carriers of the Koch-Weeks 
bacillus. less nu- 
merous but the gonococcus micro-organism is 


Gonococecus carriers are 


very virulent. 

Seasonal epidemics of acute ophthalmias 
flare up in spring and autumn each year, 
more of Koch-Weeks in spring, and more of 
gonococcus in autumn. These seasons hap- 


pen to be the breeding seasons of the fly in 
Egypt; as a matter of fact the fly is believed 
today to be the principal agent in spreading 
the infection of the ophthalmias ( Wilson"). 
It is probably an agent in transmitting tra- 
choma infection as well. The factor of direct 
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contact, however, must not be overlooked. 

It is noteworthy that trachoma itself is 
neither highly infectious nor highly con- 
tagious. The virus of trachoma is of a sur- 
prisingly low degree of virulence and is 
therefore feebly multiplies 
poorly even inside the epithelial cells, and 
it dies quickly outside the humar. hody. This 
explains the possibility of unilateral infec- 


infective. It 


tion. 

Unless there is repeated contact, or ex- 
cessive secretion containing a large number 
of trachoma virus units, the chances for 
transmission of trachoma infection will not 
be great. Profuse associated 
with fresh active cases of trachoma in which 
the cornea is involved, or profuse discharge 
associated with superimposed bacterial in- 
fection, helps no doubt the spread of the 


lacrimation 


disease. 

The control of excessive lacrimation and 
profuse discharge, therefore, should be the 
focal point in any campaign against tra- 
choma. Fortunately, the sulfonamides have 
proved very effective in controlling both 
(Wilson*). They are effective against oph- 
thalmias as well as against trachomatous 
keratitis (Thygeson"*). The topical use of 
an antibiotic ointment will be a further help. 
The fight, however, will be a failure unless 
there is a simultaneous fight against flies. 

Improvement of social, hygienic, and sani- 
tary conditions, as well as education and 
propaganda, will all help no doubt, but in a 
country like Egypt where, in the majority 
of the villages, thousands of them, people 
still live in primitive conditions, these fac- 
tors are bound to operate slowly due to the 
enormous expense involved and the shortage 
of personnel. 

All efforts at present must be concen- 
trated on quick mass prophylactic treatment 
and control of flies. The purpose of mass 
treatment is primarily to control lacrimation 
and discharge. 

One large daily dose of sulfathiazol or 
sulfadiazine (Maxwell-Lyons) (25 to 50 
mg. per kilo body weight, producing a blood 


level of 2.5 to 5.0 mg. in 100 cc. of blood 
for three or four consecutive days) is given 
to all children under the age of 12 years for 
prophylaxis and treatment. One daily appli- 
cation of an ointment, such as the polymyxin- 
terramycin (or aureomycin) ointment rec- 
ommended by Mitsui,"* is necessary. The 
polymyxin (20,000 U/gm.) is effective 
against the Koch-Weeks bacillus, the ter- 
ramycin (or aureomycin), one to three per- 
cent, against trachoma. 

It must be remembered that such control 
measures are not meant to treat every case in 
full—a hospital is the place for complete 
treatment. The object of control measures 
is to prevent propagation and dissemination 
of trachoma by controlling discharge and 
secretions and destroying micro-organisms 
harbored by carriers. Of course, the very 
few active cases, in which secretions are not 
stopped by this mass treatment, should be 
referred to a hospital. The feeble infectivity 
of the virus of trachoma will be a fortunate 
support to our efforts. 

I have recently evolved a scheme for com- 
bating trachoma and ophthalmias in Egypt. 
Mobile units, each consisting of three cars 
especially equipped for treating ophthalmia 
and one car for fly control, work together. 
One unit is in charge of four villages and 
stays three consecutive days in each village 
before going to the next. After finishing 
with the fourth village, the unit returns to 
the first and repeats the circuit. This con- 
tinues for a whole year. There must be suffi- 
cient units to carry out simultaneous mass 
treatment in all the villages of a whole prov- 
ince, the average number of which is 150. 

Finally, it must be mentioned that tra- 
choma infection, either natural or experi- 
mental, confers no immunity (Michael'’). 
The virus is feebly invasive and therefore 
does not produce any generalized reaction, 
let alone immunity. This makes it difficult 
to explain why trachoma in Egypt today is 
getting milder and that active trachomatous 
keratitis is much less frequent. 

All explanations crediting improvement 
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in social conditions, in education, in methods 
of treatment, and extension of hospital serv- 
ices are not acceptable. So far these improve- 
ments have failed to reduce to the same de- 
gree the incidence or severity of the acute 
ophthalmias. 

It seems to me that the superficial epi- 
thelial cells of the Egyptian conjunctiva 
have, at least in part, undergone such de- 
generative or atrophic changes, and have 
thus lost such a great part of their nutritive 
power, that they have ceased to be a good 
medium for the growth and multiplication 
of the trachoma virus. 


PATHOLOGY 


NORMAL CONJUNCTIVA 

The lamina propria is an adenoid layer 
which normally contains numerous lympho- 
cytes and plasma cells, scattered diffusely or 
accumulated in groups (lymphoid nodules). 
Lymphoid nodules, however, do not occur 
normally in the tarsal conjunctiva. It con- 
tains dense nets of lymphatic capillaries. 


Lymphocytes can be seen migrating into the 
epithelium. The adenoid layer of the con- 
junctiva is deficient at birth. 


EPITHELIAL CHANGES IN TRACHOMA 

First there is hypertrophy and prolifera- 
tion with increased number of layers. Later 
there is degeneration, exfoliation, and atro- 
phy ( Taborisky™*). Later still, the epithelium 
becomes stratified; the superficial cells be- 
come epidermoid. (In follicular conjuncti- 
vitis, the epithelium remain intact.) Xerosis 
is present. Inclusion bodies are demonstrable 
in the superficial epithelial cells in fresh 
active cases. 


PAPILLARY HYPERTROPHY IN TRACHOMA 


This is present from the beginning though 
not always shown clinically. There is an 
abundant subepithelial infiltration composed 
almost entirely of plasma cells. It is so 
abundant that it pushes the epithelium in 
front of it except in the places in which the 
epithelium is anchored to the tarsus ; the ele- 


vation of the conjunctiva, therefore, appears 
papilliform (Wilson’®). There is an enor- 
mous dilatation of blood vessels and lym- 
phatic vessels. Epithelial cells become flat- 
tened. 


FOLLICLES IN TRACHOMA 


First there is a dense aggregation of small 
lymphocytes and plasma cells and some 
mononuclears, with generalized lymphocytic 
infiltration in the lamina propria. (This 
generalized infiltration is not present in fol- 
licular conjunctivitis.) The blood vessels are 
enormously dilated in between the follicles. 
The lymphatic vessels are enlarged and 
packed with lymphocytes. 

Later, large mononuclears fill the center 
of the follicles pushing the small lympho- 
cytes and plasma cells outward. These large 
mononuclears have large pale-staining nuclei. 
They are called epithelioid cells (or lymphoid 
cells of epithelioid type). 

Among them are some mitotic figures 
(dividing cells), giant phagocytic cells 
(Leber cells), and mesenchymal undiffer- 
entiated primitive reticular cells with in- 
distinct cytoplasm. There is scanty stroma 
composed of thin reticular fibers which are 
more marked at the periphery. 

The periphery of the follicle is composed 
of densely packed small lymphocytes. Periph- 
eral to these is a ring of elongated flattened 
cells and reticulum continuous with the con- 
nective tissue fibers of the submucosa, giv- 
ing the impression of a capsule. There is no 
true capsule. Bulbar follicles are not tra- 
chomatous. They are newly formed lymph 
nodules.” 

Later still, there is central cell degenera- 
tion, necrosis, and autolysis with appearance 
of abundant poorly staining material and 
pyknotic cells. The follicles then rupture. 

Follicle formation in trachoma is said to 
be secondary to conjunctival epitheliosis and 
to the effect of the virus toxin liberated in 
the epithelial cells. 

Origin and nature of cells in trachoma 
follicles (Personal views). Much has been 
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said about trachoma follicles and the nature 
of the cells contained therein. Of course, the 
small lymphocytes invite no argument as 
to their origin, though an argument can be 
raised about the source from which they 
come. 

Is it the blood, or is it the lymphoid tissue ? 
For the small lymphocyte is a blood as well 
as a lymphoid cell. Is it a blood infiltrate— 
an inflammatory one? Or is it a simple 
lymphoid hyperplasia? Or is it a mixture of 
both? For the process is one of inflammation 
—blood-cell infiltration—in a lymphoid tis- 
sue in which small lymphocytes normally 
exist and can be produced. 

The conjunctiva, like any other lymphoid 
tissue, must respond, and it does respond, 
to any stimulus by varying degrees of hyper- 
plasia of its lymphoid elements and the 
changes which occur resemble, more or less, 
those seen in an active lymphatic nodule. 

If we review the description of a lympha- 
tic nodule in activity, we find that a process 
of rapid mitosis goes on in the free medium- 
sized and large lymphocytes (the so-called 
lymphoblasts) in the center of the nodule, 
with the primary object being formation of 
new small lymphocytes. Of course, there is 
also some proliferation of the stroma cells 
(the primitive reticular as well as the phago- 
cytic reticular—histiocytes) for the purpose 
of phagocytosing foreign particles or bac- 
teria. 

A somewhat similar but 
process goes on in early trachoma follicles 


not identical 
but the process of mitosis is not so marked. 
Mitosis does occur but it is so slow and 
gradual that, at first, the response consists 
more of migration of lymphocytes from 
blood than of intense local division and for- 
mation of new ones. 

At this time, the process is mainly one of 
inflammation and, as in chronic inflamma- 
tions, there is dilatation of blood (as well as 
lymph) capillaries and there is migration of 
lymphocytes from blood capillaries (and 
probably from lymph capillaries) in any 
amount demanded. 


Instead, therefore, of being regenerated 
by rapid local mitotic division of pre-existing 
medium-sized lymphocytes, in such a vascu- 
lar-lymphatic tissue as the conjunctiva, the 
small lymphocytes migrate readily from 
blood on demand, producing a follicle with 
fewer mitotic figures than the noninflamma- 
tory follicle of pure lymphoid hyperplasia. 

The conjunctiva, in my opinion, seems to 
respond to an inflammatory stimulus differ- 
ently than to a noninflammatory one, the 
difference being due to marked dilatation 
of blood capillaries in the former, naturally 
with migration of lymphocytes from blood, 
and little dilatation of blood capillaries in the 
latter, with obligatory formation locally by 
mitosis. 

The production or migration of lympho- 
cytes must be looked upon not only as a 
tissue reaction but as a wise provision of 
nature. They are capable of being trans- 
formed into monocytoid phagocytic cells at 
the site of inflammation. However, the non- 
transformed lymphocytes are not phagocytic, 
for their cytoplasm is too scanty to accommo- 
date any foreign material. Recently, they 
have been shown to be immune 
bodies. They contain antibodies and they 
produce antibodies. 

I suggest that the function of the small 
lymphocytes in the early trachoma follicle 
is to produce locally specific antibodies for 
neutralization of the toxin of the virus of 
trachoma. At this stage, if the antibodies suc- 
ceed in neutralizing the virus toxin, the 
lymphocytes, which are therefore no longer 
needed, become resorbed. If the amount of 
toxin is continuously increasing so that the 
antibodies of the small lymphocytes are in- 
sufficient to neutralize it, another long story 
begins. 

It seems to me that the virus which multi- 
plies in the conjunctival epithelium sends its 
toxin first to the subepithelial layer to ex- 
amine, so to speak, the defenses and to pave 
the way for virus invasion. If the toxin is 
able to conquer the antitoxin defenses of the 
small lymphocytes, then the virus itself (the 


rich in 
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elementary granule or the initial body) 
moves on with a feeling of safety to the sub- 
epithelial layer in large numbers. 

To face virus invasion, the lamina propria 
quickly mobilizes all its defense forces, those 
already present in it as well as those supplied 
by blood (blood, lymph, and tissue macro- 
phages), in an attempt to devour the in- 
vading viruses. All the phagocytic mono- 
nuclears rush to the foci of invasion (the 
follicles), attack the viruses and devour them 
by means of an active and elaborate process 
of phagocytosis. The lymphocytes and plasma 
cells are pushed outward where they at first 
become packed together, then partially de- 
mobilized and dispersed. The virus which 
once flourished within the epithelial cells now 
perishes within the mononuclear phagocytes. 
Their nuclei become vesicular and pale-stain- 
ing, their cytoplasm becomes ill-defined, in 
short they become epithelioid. 

Some of the cells, which did not share in 
the battle, retain to some extent their indi- 
vidual morphology. They are actively en- 
gaged in producing more antibodies, in 
cleaning away dead cells and debris, and in 
supplying more fighting units. Some medium- 
sized lymphocytes show mitosis, some mes- 
enchymal undifferentiated cells (primitive 
reticular cells) develop into histiocytes and 
lymphocytes, some macrophages (of blood 
or lymph origin) retain their large size and 
even become larger with a large amount of 
cytoplasm, these are the giant cells of Leber. 
Their presence shows the presence of resist- 
ance. 

Soon the epithelioid cells succumb, become 
degenerated, necrosed, and autolyzed into 
abundant, poor-staining material containing 
pyknotic cells. Finally, the follicle ruptures. 

Perhaps the Richettsialike 
scribed by Bussaca, Cuenod, Nataf®® and 
Poleff as present in trachoma follicles are 
forms of trachoma virus altered during the 
struggle with the antibodies and the mononu- 


bodies de- 


clears before being devoured by the mononu- 
clears and later, perhaps, liberated with the 
debris of the cells. 


SCAR FORMATION IN TRACHOMA 


The lamina propria is converted in part 
into a fibrous layer containing some islands 
of infiltration which remain for a long time. 
The contraction of the fibrous tissue causes 
(cicatricial entropion 


serious deformities 


and trichiasis), strangulation of the mei- 
bomian ducts and formation of meibomian 
cysts, similar formation of cysts in Krause’s 


glands, atrophy of meibomian glands, and 
destruction of goblet cells which results in 
xerosis. 

There may be degeneration and even bone 
formation. The epithelium becomes stratified. 

In the final stage the entire lamina propria 
becomes one dense fibrous layer. The epi- 
thelium becomes epidermoid. 


DIAGNOSTIC SIGNS 

1. Follicles behind the tarsal conjunctiva. 

2. Herbert's pits in the upper limbus. 

3. Infiltration and vascularization (pan- 
nus) of the upper half of the cornea. If 
this is not obvious with the naked eye, it 
must be verified with the corneal loupe or, 
better still, with the slitlamp. 

4. Inclusion bodies in scrapings from the 
epithelium of conjunctiva or cornea, These 
are readily found only in early cases, so that 
only positive results are reliable. Negative 
results are uncertain. 

5. Scar-formation. 

6. Degeneration of follicles. Trachoma is 
the only disease in which follicles undergo 
degeneration. 


TREATMENT*” 

1. Aureomycin ointment (one to three 
percent) four times a day. Aureomycin 
drops (2.5 percent). The course of treat- 
ment to last three months. .Terramycin oint- 
ment and drops may be substituted, In addi- 
tion, aureomycin or terramycin may be 
given by the mouth with good effect. 

2. Terramycin - polymyxin combination 
ointment (Mitsui). Polymyxin (20,000 
U/gm.) is, according to Mitsui, effective 
against Koch-Weeks bacillus which is har- 
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bored by a large number of children in 
Egypt and is responsible for seasonal epi- 
demics of acute ophthalmias believed to carry 
with them trachoma infection. 

3. Sulfonamides by mouth are very ef- 
fective against corneal infiltration and pan- 
nus, 

4. A number of years ago (1936) I dis- 
covered the miraculous effect of tuberculin 
subcutaneous injections on pannus and tra- 
chomatous keratitis. The effect is quick and 
lasting, the smaller the dose the better the 
result. 

5. Superimposed secondary _ infection 
should be treated. Sulfathiazol or sulfa- 
diazine by mouth, penicillin parenterally, 
such antiseptic drops as mercurobrome (one 
to two percent), penicillin and streptomycin 
drops and ointment, homosulfamine oint- 
ment (10 percent), painting with silver 


nitrate (one percent), zinc drops (0.5 per- 
cent), or zine painting (six percent). 

6. Follicles are either expressed with 
Grady’s forceps or scarified with a knife, 
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then scraped with a spoon. Papillas are scari- 
fied and scraped, or the Heisrath operation 
of combined excision is performed. Concre- 
tions are picked. Xerotic patches are scraped 
then cauterized with carbolic acid. Hyaline 
degeneration is removed by combined ex- 
cision. 

7. The old methods of treating pannus 
by painting with copper sulfate (10 percent), 
by autohemotherapy (two cc. of blood taken 
from the arm of the patient and injected 
subconjunctivally ), by peritomy (removal of 
a piece of conjunctiva at the upper limbus 
then scraping and cauterizing down to the 
sclera), by painting with infusion jequirity 
or Jequiritol (Merck), by scraping fleshy 
pannus with a corneai spoon, by canthotomy 
(to relieve the pressure of the lids on the 
cornea), by radium ointment, by intravenous 
tartar emetic (one percent), by injection of 
bismuth, arsenic, and mercury, and so forth, 
are mentioned here for historic interest only. 


Memorial Ophthalmic Laboratory (Giza) 
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LID PARESIS INDUCED BY OCULO.- 
MOTOR AKINESIA* 


James E. Lesensonn, M.D. 
Chicago, Illinois 


Sundry clinical observations suggest a pos- 
sible participation of the third nerve in the 


innervation of the orbicularis oculi. This 


muscle is physiologically divisible into a vol- 
untary orbital portion and a palpebral por- 
tion which is predominantly involuntary. Se- 
lective paralysis may occur so that the muscle 
may function for involuntary but not for vol- 


untary movements, or vice versa. 

The first situation is illustrated in periph- 
eral facial nerve palsy. Though the eye 
cannot be closed, the upper lid still follows 
the downward movement of the globe. The 
converse occurs in the myostatic paresis 
characteristic of Parkinsonism, in which con- 
dition blinking movements are rare and the 
upper lid remains stationary when the eyes 
look down. Likewise in the presence of the 
pseudo-Graefe phenomenon the upper lid 
does not follow the eyeball in downward gaze 
and the retraction of the lid characteristically 
increases if the depression is associated with 
adduction. 

The voluntary and involuntary actions of 
the orbicularis oculi are separated by a de- 
velopmental lag ; the newborn can squeeze its 
lids together but the diverse blinking reflexes 
only appear after six months to two years of 
age. 

When operating for convergent squint 
in 1950 and for 
the triple mixture, procaine-epinephrine- 
hyaluronidase,’ a retrobulbar injection was 
given supplemented by an injection into the 


using local anesthesia 


muscle at about its midlength. An unexpected 


*From the Department of Ophthalmology, 
Northwestern University Medical School. 

t The hyaluronidase preparation used in this study 
was Wydase, supplied through the courtesy of 
Wyeth Laboratories. 
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akinesia of the lids followed. Since then I 
have repeated the same procedure numerous 
times and noted, after removal of the specu- 
lum, twitching of the orbital portion of the 
orbicularis oculi but no fibrillation in the 
tarsal portion. 

In a case for enucleation, retrobulbar in- 
jections of the triple mixture were injected 
inferotemporally, inferonasally, and superi- 
orly, after which only some contraction of 
the orbital fibers of the orbicularis oculi was 
possible. In a bilateral muscle operation, com- 
plete lid akinesia was effected on the left side 
by the O’Brien injection but the operation 
was done on the right side without lid block 
as previously described. After the operation 
the left lids could not be closed at all; the 
right lids remained partly open, and though 
they could be closed with effort, the palpe- 
bral portion of the lid then everted. 

A child, operated under general anesthesia 
for a dislocation of the right lens, was also 
given injections of the local anesthetic com- 
bination retrobulbarly and into the medial 
rectus. Immediately after the surgery was 
completed the left upper lid when pulled back 
closed, but not the right upper lid. 

The tension of the speculum both favors 
and enhances the lid akinesia thus produced ; 
but without it an effect, though considerably 
less obvious, still occurs. 

In a patient with ulcus serpens in a blind 
eye, a retrobulbar injection of 2.0 cc. pro- 
caine with epinephrine was followed by a 
subconjunctival injection near the superior- 
nasal limbus of 500,000 U, penicillin in 0.5 
cc. of distilled water containing 75 TRU 
hyaluronidase. About 10 minutes later he vol- 
unteered spontaneously that he felt that the 
upper lid of the treated eye was stiffer and 
higher than the other; and on testing the 
downward following movement, a lag of this 
upper lid was noted, 

The procedure discussed is not a substitute 
for the van Lint or O’Brien techniques 
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though it has occasionally appeared to be 
equally effective, especially in Negro patients. 
The production of lid paresis by oculomotor 
akinesia adds support to the theory that the 
third nerve in its passage through the orbit 
sends some communication to the palpebral 
portion of the orbicularis oculi,* but just 
where is difficult to determine. 

Injection of the anesthetic combination in 
or near the superior rectus produces ptosis 
and lid akinesia could not be effected by the 
injection of any other single extraocular 
muscle, One practical suggestion seems justi- 
fied ; a separate injection for lid akinesia may 
be omitted in enucleation and muscle surgery 
when the procaine-epinephrine-hyaluronidase 
combination is used as the local anesthetic. 

4010 West Madison Street (24). 


A SPEEDLIGHT UNIT FOR 
EYE PHOTOGRAPHY't 


Irvine H. WaGMaNn, Pu.D., AND 
Davip Nariporr, M.D. 
Philadelphia, Pennsylvania 


The photographic assembly described in 
this report was designed to provide a rela- 
tively light, hand-held, and easily operated 
unit for photography of the eye. Any 35- 


* Bender, M. B.: The nerve supply to the orbi- 
cularis muscle and the physiology of movements of 
the upper eyelid. Arch. Ophth. 15:21-30 (Jan.) 
1936 

t From the Departments of Physiology and Oph- 
thalmology of the Jefferson Medical College. Sup- 
ported in part by a grant from the Charles Pfizer 
Company to Dr. Arno E. Town, chairman, Depart- 
ment of Ophthalmology, Jefferson Medical Col- 
lege. 
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mm. or smaller camera may be used. The 
speed-flash light source (Mighty Midget 
Speedlight) used is ideally suited for the 
purpose and is comparatively inexpensive 
and easily mounted. The plate which carries 
the camera and light source along with its 
built-in eye-positioning device can be manu- 
factured fairly readily. The whole unit may 
be simply adapted for photography of other 
portions of the body. 

All the components of the 
mounted on a single aluminum plate to which 
are also attached two upright handles so that 
the unit can be held comfortably. The com- 
ponents are so placed that the whole is well 


unit are 


balanced and easy to hold in the position 
necessary for taking a photograph. 

Figures 1 and 2 show the apparatus in 
sufficient detail for purposes of description. 
Apart from the camera,* the two essential 
features are the device for accurately locat- 
ing the camera in relation to the eyes to be 
photographed and the light source with its 
accessories. 

The camera is located and supported at 
exactly the proper position for photography 
of either one or both eyes by means of two 
rods secured to the underside of the alumi- 
num plate. The rods which are maintained 


* The camera we use is the Kine Exacta V. It 
is sO mounted that it can be moved back from its 
normal position. In this way, the camera can be 
unloaded and loaded without being removed from 
the plate. 


Fig. 1 (Wagman and Naidoff). 


Photographs of the eye camera 
showing it set for photographing 
(A) the right eye alone, (B) the 
left eye alone, and (C) both eyes 
together. Note the presence of the 
extension ring in (A) and 
(B). Note also (C) the small collar 
on the right positioning rod. This 
collar is the stop used to fix the 
distance from the end of the rods 
to the eyes when adjustment is made 
for the shorter picture taking dis- 
tance as in (A) and (B). A similar 
stop, hidden by the base plate, is 
used to fix the longer distance as 
in (C)}. See text for description of 
the other essential details. 


lens 
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Fig. 2 (Wagman and Naidoff). Illustrations of 
the method used for taking pictures of the eye with 
the unit described. In (A) a picture is being taken 
of the left eye alone. In (B) a picture is being 
taken of both eyes together. 


parallel and in fixed relationship to each 
other (64 mm. apart) are mounted in a 
movable holder underneath the plate. 

Both rods together can be moved farther 
from or closer to the lens and, by means of a 
stop, fixed so that their front ends are at 
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a definite distance from the camera lens. In 
addition, the rods can be moved simply from 
side to side and held in three positions by 
means of spring detents. 

In one position the right rod is in a line 
with the camera's optical axis; in the second 
position the left rod is so aligned ; and in the 
third position the rods are placed sym- 
metrically in relation to the optical axis. 

At the end of each rod is fastened a short 
upright piece of flat metal covered on its 
front with soft felt. Each is of such dimen- 
sions that when it is placed on the cheek bone 
with its upper edge directly underneath the 
lower lid, the eye which looks into the lens 
is centered for the photograph. 

In relation to the forward and backward 
movements of the positioning rods, two stops 
are provided : one to fix the padded ends of 
the rods closer to the camera lens and one to 
fix them farther away. 


Fig. 3 (Wagman and Naidoff). Four photographs reproduced from Kodachrome transparencies made 
with the described photographic unit shown in Figure 1. (A) Staphyloma. (B) Acute dacryocystitis. 
(C) Pulsating arteriovenous aneurysm. (D) Bell’s palsy. In (A) note the circular highlight from the ring 
light source. It is never disturbing in the photograph and it is often helpful since it is in the center of 
the pupil when the eye is looking at the lens of the camera, When both open eyes are photographed 
simultaneously, the highlight in each pupil is considerably smaller and centered therein, if no eye devia- 


tions exist. 


— 
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In the former position with the end of the 
rod held up to the cheek bone, one eye is in 
focus on the film at a magnification of ap- 
proximately 1.0. In this position an appro- 
priate lens extension collar is used. When 
the rods are in the farther of the two posi- 
tions, both eyes when positioned properly 
are in focus on the film at a magnification of 
less than 0.5.* In this position the extension 
collar is not used. 

The light source, which is unusually con- 
venient, is the Mighty Midget Speedlight 
close-up ring. It is a light-weight unit with 
a light output eomparable to other and more 
bulky equipment. In Figure 1 can be seen 
the cylindrical power pack mounted upright 
to the right of the camera. In front of it is a 
small isolation transformer through which 
connection is made to the 110 v. A.C. line. 
(Both wet-cell and dry-cell battery packs are 
available with this speedlight. ) 

The close-up ring is a circular light tube 
mounted in a plastic case which is so con- 
structed that it can be fitted directly onto the 
lens by means of a Series VI filter adapter 
mounted on this plastic case. Thus the light 
is directed, in effect, along the line of the 
optical axis of the camera lens providing 
shadowless pictures. This light source has 
proven to be excellent for the close-up color 
photography necessitated in eye work.' 

We have found it convenient to mount the 
close-up ring separately rather than directly 
onto the camera lens. It is mounted by means 
of its incorporated Series VI adapter to a 
mount fastened onto the aluminum plate. In 
this way the ring can be moved sufficiently 
forward to allow for removal or insertion of 
the lens extension tube without disturbing 
the camera. 

The taking of the photograph is quite 


* The stops for the rods are fixed permanently 
for our purposes. They can be changed easily, how- 
ever, to bring into focus objects at other distances. 

t With daylight Kodachrome, no filters are neces- 
sary. Although we use color film only, our trials 
with black and white (Plus X) have been quite 
successful, even though the results are not as uni- 
formally excellent as they are with color. 


NOTES, CASES, INSTRUMENTS 


simple. When all adjustments for photo- 
graphing the specific eye or eyes are made, 
the operator holds the unit up to the patient 
as shown in Figure 2 and directs him to look 
into the lens. The exposure is made by means 
of the cable release mounted on the left 
handle as shown in the illustration. No dis- 
comfort is experienced by the patient. The 
after-image which persists for several sec- 
onds is not in the least annoying. 

We have mounted the power pack as 
shown in the illustrations in order to make 
the unit more flexible. By placing a reflector 
and a standard flash tube into their normal 
positions on the cylindrical tube we can use 
the camera for general photography. 

Figure 3 shows four black and white re- 
productions from Kodachrome transpar- 
encies made with this unit. The pictures 
emphasize the exceptional clarity and fine 
detail that are obtainable with a speedlight 
whose advantages for photography are many 
and sufficiently well known to obviate de- 
tailed description in the present report. 


SUMMARY 
A relatively light, hand-held, fixed-focus, 
and easily operated speedlight unit for eye 
photography is described. 
1025 Walnut Street. 
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REPAIR OF A 
CUT McLEAN SUTURE* 


Samuevt I. Kaurman, M.D. 
Chicago, Illinois 


The McLean sclerocorneal suturet may be 
accidentally cut when, with the loops drawn 
aside, the limbal section is being enlarged 


* From the Department of Ophthalmology of the 
Cook County Hospital and of Mount Sinai Hos- 
pital. 

t McLean, J. M. A new corneoscleral suture. 
Arch. Ophth. 23:554 (Mar.) 1940. 
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with the corneal scissors. If this accident oc- 
curs, one can, of course, pull out the cut 
ends and introduce a postplaced McLean or 
another type of suture. This, however, rarely 
duplicates the precise apposition of the origi- 
nal preplaced suture ; nor is the task easy. 

A method is herein suggested whereby the 
continuity of the original suture is restored 
by utilizing one or the other portion of the 
cut suture and bringing it through the origi- 
nal suture tracks. When sutures with 
swagged-on needles are being used, one 
should have several tapered Kalt sclero- 
corneal needles on hand for just such an 
emergency. 

The McLean suture may be said to consist 
of two portions, a superficial, distal portion 
ending at (b) (fig. 1) and a deep, partly 
intralimbic, proximal needle-bearing por- 
tion beginning at (b). 

When a suture is accidentally cut, enlarg- 
ing the limbal section is postponed until the 
suture is repaired. Inspection of the suture 
loops shows readily whether the cut occurred 
in the superficial or in the deep portion of the 
suture. 

From where the surgeon usually sits, at 
the head of the patient, the arrangement of 
the loops is such that the termination of the 


(a) 


Fig. 1 (Kaufman). Repair of a cut McLean suture. 
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superficial portion appears lowermost (actu- 
ally highest) on the sclera (fig. 1-b). A cut 
in the superficial or distal portion is recog- 
nized by the fact that the break has occurred 
before the suture has passed through (b) ; 
this distal end is now passed back through the 
flap with a Kalt needle, thus restoring the 
continuity of the suture; the other severed 
distal end is removed and discarded. 

This procedure holds for any cut occuring 
between points (a) and (b) in Figure 1. If, 
however, the cut end of the suture cannot be 
traced to (b) it then indicates that the deep 
portion was severed. If it is found, for ex- 
ample, that the suture was cut at (c) then 
enough thread is mobilized at this point, 
armed with a Kalt needle, and passed 
through the stitch hole at (d) along the 
track of the proximal portion of the suture; 
which, as soon as the continuity of the suture 
is restored, is removed and discarded. 

If the cut end of the suture at (c) cannot 
be secured because it has retracted into the 
sclera, then the suture is cut off just below 
(b) and the distal end, armed with a Kalt 
needle, is passed through (b) and (c) with 
the intrascleral piece of thread serving as 
a guide, and finally along the suture track at 
(d) ; the cut intrascleral piece and the proxi- 
mal needle-bearing portion of the suture are 
pulled out and discarded. 

If the cut has occurred at (d), the longer 
end of the suture is armed with a Kalt needle 
and passed along the track of the proximal 
cut portion of the suture at (d) ; the proxi- 
mal, needle-bearing cut end of the suture is 
then removed and discarded. 

This rather lengthy description may con- 
vey an impression of complexity. But with 
some practice on any suitable model one can 
learn quickly to identify points (a), (b), (c), 
and (d) and with a minimum loss of time 
restore the continuity and preserve all the ad- 
vantages of this dependable suture. 


PREVENTION OF CUTTING SUTURE 


The accidental cutting of the McLean su- 
ture will become a rare occurrence if care is 
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taken to provide enough scissors-space with- 
in the initial limbal groove. This can be ac- 
complished in three ways: 

First, the initial limbal groove should be 
placed astride the limbus. As the flap of the 
conjunctiva and Tenon’s fascia are reflected 
toward the cornea, a dark zone of about one 
mm, in width comes into view. This is the 
limbus of the cornea. 

The anterior border of the limbus appears 
to merge imperceptibly with the clear cornea, 
but the posterior border can usually be seen 
as a sharp white line, marking the anterior 
termination of the sclera. The initial groove 
is begun three-fourths mm. posterior to this 
white line and continued for another three- 
fourths mm. in front of it, into the limbus 
itself, 

The cut must be boldly and cleanly made, 
avoiding “scratching,” and should extend to 
about one-third of the thickness of the lim- 
bus with the first incision. A sharp No. 15 
Bard-Parker blade is preferred by most 
surgeons for this purpose. The direction of 
the groove is at an oblique angle of about 
45 degrees with the limbus. 

It is important that the upper half of the 
limbus be thoroughly freed of loose epi- 
scleral tissue and all oozing of blood stopped 
before the suture is inserted. 

If one prefers to enter the anterior cham- 
ber between the loops of the suture, the tip 
of the keratome should not follow the oblique 
direction at the groove but be directed to- 
ward the anterior pole of the lens instead, 
to avoid an intralamellar incision. 

If, however, the surgeon prefers to enter 
the anterior chamber between the sutures, an 
initial limbal groove, at the 12-o’clock posi- 
tion but this time perpendicular to the lim- 
bus, facilitates the smoother passage of the 
keratome and avoids its sudden jerky en- 
trance into the chamber. The 
obliquity of the initial grooves provides am- 
ple space for the corneal scissors and does 
not interfere with the onward progress of 
the needle through the corneal lip of the 
groove. 


anterior 
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Second, still more space is obtained if the 
limbal bites are taken closer to the base of 
the triangular groove and farther away from 
its apex. The suture is well anchored if a 
generous but superficial intrascleral bite is 
taken, emerging just at the edge of the 
scleral lip of the groove.* 

Third, still more space is provided for the 
maneuverability of the corneal scissors with 
proper retraction of the suture loops. When 
the corneal section is being enlarged, the as- 
sistant usually retracts the lower loops while 
the surgeon fixates the upper loops and flap. 
If one must work without a trained assistant, 
a small serafine clamp attached to the lower 
loops effectively retracts them out of the 
way of the advancing scissors. 

SUMMARY 

A method for the repair of an accidentally 
cut McLean suture is suggested. Some safe- 
guards against such a mishap are reviewed. 

185 North Wabash Avenue (2). 


VISUAL TOXIC SYMPTOMS 
FROM DIGITALIS*t 


Cuarves A, Turtz, M.D. 
New York 


Toxic symptoms from digitalis can result 
from a single large dose, or from cumula- 
tive effects of smaller doses, after a long 
period of time. In addition to the usual toxic 
symptoms, such as slowing of the heart beat, 
headaches, nausea, vomiting and diarrhea, 
suppression of urine, delirium, convulsions 
and coma, there were also reported cases of 
bizarre visual hallucinations, such as yellow 
vision (xanthopsia) or objects outdoors ap- 


pear as if covered with snow. Cases have 
been reported in which objects appeared 
colored red or brown. Flickering of lights 
and transient scotomas may also be present. 
A case has been reported of a child, aged 


* Hughes, W. F., Jr., and Owens, W. C.: Post- 
operative complications of cataract extraction. Arch 
Ophth., 28 :577 (Nov.) 1947. 

* From the New York Medical College 
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nine years, who showed oscillatory move- 
ments of the eyeballs. Some patients have 
reported seeing tiny spots like goldfish, 
others have seen bright floating spots. 

All these symptoms disappeared when the 
drug was withdrawn. 

Wagener, Smith, and Nickerson reported 
a case of digitalis poisoning which produced 
retrobulbar neuritis. Vision was badly im- 
paired (10/200). The fundi appeared nor- 
mal and a central scotoma was present. The 
vision returned to normal five weeks after 
the drug was withdrawn. 

Mydriasis is present in the majority of 
cases ; occasionally, miosis (de Schweinitz) 
with rapid and irregular pulse has been re- 
ported. 

Langdon and Mulberger claim that the 
visual phenomena are due to the involvement 
of the visual cortex rather than the retina. 
Carroll believes normal dosage might pro- 
duce little 
evidence of drug intoxication. There have 


visual symptoms with or no 
been no reports of toxic amblyopia follow- 


ing digitalis poisoning. 


CASE REPORTS 
I have recently seen two cases of visual 
hallucination following the administration of 
digitalis. 


Case 1 


Mr. M. L., a cardiac patient, aged 55 
years, short, obese, with a florid complexion, 
did not appear ill. He gave a history of digi- 
talis medication for five months, and con- 
sulted me on April 5, 1952, because he had 
blurred vision for the past three weeks, and 
objects appeared as if covered with snow. 

An examination revealed visual acuity to 
be: R.E., with correction, 20/70; L.E., 
20/40+. The cornea and lenses were clear. 

An examination of the fundi revealed an 
ovoid disc of good color and well defined. 
The right disc appeared injected, the retinal 
vessels were slightly sclerotic. The arteries 
appeared thinned and the retinal veins were 
full. The proportion was | to 4 (instead of 
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the normal 2 to 3). There were no exudates 
or hemorrhages present. The peripheral fields 
were normal and the central field revealed a 
paracentral scotoma. Tension was well 


within normal limits. 

A diagnosis of digitalis poisoning was 
made. The drug was discontinued and, in 
three weeks, the visual hallucination had en- 
tirely cleared up. The central scotoma in the 
right eye disappeared and vision, with cor- 
rection, in each eye returned to 20/25—. 


Case 2 

Mrs. A. J., aged 65 years, a short and 
stocky woman, consulted me on November 
10, 1952, and gave a history of headaches 
and blurred vision which steadily increased 
for two weeks. There also was flickering of 
light and yellowish tinge of objects, espe- 
cially outdoors. 

Visual acuity in the right eye, with correc- 
tion, was 20/40; in the left eye, 20/50. The 
cornea was clear and the lenses showed early 
sclerosis. 

Fundus examination revealed round, well- 
defined dises that appeared slightly injected. 
The retinal vessels showed nothing remark- 
able except slight sclerotic changes in the 
smaller arterioles. In the right fundus to- 
ward the periphery, there were pinpoint 
specks of choroidal atrophy (senile changes ), 

The peripheral fields, taken on the 
perimeter, were well within normal limits, 
and the central field taken on the tangent 
screen showed no scotoma. 

The diagnosis of digitalis poisoning was 
made and the drug was withdrawn. Five 
weeks later the bizarre symptoms had cleared 
up and vision in the right eye returned to 
20/30+ ; in the left eye, 20/25—. 

SUMMARY 

Two cases of digitalis poisoning which 
produced bizarre visual symptoms are re- 
ported. Three weeks after digitalis was dis- 
continued, these symptoms cleared up com- 
pletely without any permanent impairment 
of vision. 

65 Central Park West. 
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GENERALIZED ARGYROSIS 
WITH LENS INVOLVEMENT* 


REPORT OF AN UNUSUAL CASE 


Ropert E. Bartiettr, M.D. 
Los Angeles, California 


Less than a dozen cases of generalized 
argyrosis resulting from nasal application of 
silver drops have been reported in the lit- 
erature according to Duke-Elder.’ Silver 
deposition has occurred in practically every 
organ of the body. It has not been reported 
within the substance of the lens but has been 
found in the lens capsule. 


CASE REPORT 


L. M., a 73-year-old man, used a silver 
nitrate or silver proteinate nose drop for a 
chronic sinusitis from 1938 to 1940. The 
dosage of one-third of a dropper once daily 
was stopped following the onset of a peculiar 
bluish discoloration of his skin. Systemic re- 
view was negative except for chronic sinusi- 
tis and pains in the knee joints and shoulders 
for 12 years. 

The patient’s skin was a slate, blue-gray 
color, more evident on the face, neck, and 
conjunctiva. The buccal cavity was not dis- 
colored. 

The eye examination revealed a diffuse, 
slate-gray color of the conjunctiva which was 
most pronounced in the lower cul-de-sac. 
There was a very faint bluish discoloration 
of the cornea throughout the region of 
Descement’s membrane. 

In the axial region of the left lens, there 
were crystalline-appearing linear opacities 
with many branching spicules (figs. 1 and 
2). They were mainly located in the adult 
nucleus but extended back slightly into the 
infantile nucleus. Most of the linear opaci- 
ties had a golden tint and a striking iri- 


* From the Department of Ophthalmology, Wads- 
worth General Hospital, Veterans Administration 
Center. 

t Duke-Elder, W. S.: Textbook of Ophthalmol- 
ogy. St. Louis, Mosby, 1938, v. 2, p. 1768. 


Fig. 1 (Bartlett). Appearance of cataract. 


descence which displayed the spectral colors 
as the slitlamp beam was shifted. A few of 
the larger linear opacities possessed a whitish 
tint. 

A similar cataract in the right eye was 
situated at the same level but was inferior to 


the pupillary area of the lens. There was 
also a golden discoloration in the cortex at 
the posterior pole of both lenses. 

The optic discs, retina, and choroid were 


Fig. 2 (Bartlett). Slitlamp appearance of cataract. 


A 
: 
se 
Vong, 


NOTES, CASES, 


not unusual. Visual acuity was O.D., with a 
+3.0D. sph. > —1.0D. cyl. ax. 55° = 
20/20; O.S., with a +2.75D. sph. > 
—1.75D. cyl. ax. 100° = 20/20. 


DiscussION 


The dilacerated cataract somewhat resem- 
bles the cataract described. The dilacerated 
cataract may lie in the adult nucleus and may 
or may not be in the pupillary area. It usually 
is gray but may have a yellow, blue, or green 
coloration, It has the appearance of teased 
moss with frayed edges and resembles the 
weblike structure of a leaf. There is only a 
superficial resemblance between the teased- 
moss appearance of the dilacerated cataract 
and the crystalline-appearing cataract herein 


COUPLING FOR 
CATARACT KNIFE AND 
DIATHERMY CURRENT 


Aston CALLAHAN, M.D. 
Birmingham, Alabama 


For the removal of malignant tumors from 
the lids and conjunctiva, some convenient 
method has been needed to deliver diathermy 
current to a sharp knife designed for eye 
surgery. The large cutting blades and elec- 
trodes which form part of the standard 
equipment of most diathermy instruments 
are of value in abdominal and thoracic sur- 
gery, but they would traumatize the eye and 
adnexa unnecessarily. 

A simple coupling can be made from a 
3.5-cm. section of brass tubing, having an 
outside diameter of 6.0 mm. and an inside 
lumen of 3.0 mm. One end of the tubing is 
drilled out so that the end of the handle of 
a standard cataract knife can be fitted into 
it and the other is drilled for the electrical 
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described. The spear type of cataract and 
the ordinary type of unbranching crystals 
that appear in the lens under a variety of 
conditions bear even less resemblance. 

It is interesting that the slate-gray dis- 
coloration of the conjunctiva was more pro- 
nounced in the lower cul-de-sac as it is gen- 
erally thought that this only follows local 
instillation and results from deposition of the 
drug in this area. 

In conclusion, a new type of cataract, as- 
sociated with generalized argyrosis following 
the use of silver nose drops for two years, is 
described. This cataract has _ iridescent, 
crystalline-appearing, linear opacities with 
many branching spicules. 

Wadsworth General Hospital (25). 


Fig. 1 (Callahan). Design of instrument. 


connecting tip of the wire to the diathermy 
apparatus. To permit firm contact of the in- 
struments when they are connected, a slot is 
sawed in each end, and both are slightly 
crimped. 

After a cataract knife has been used for 
such a case, it is either discarded or re- 
sharpened. This simple device has proven 
satisfactory for many cases for several years. 

903 South 21st Street. 


SOCIETY PROCEEDINGS 
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COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
Ocroner 22, 1953 
Dr. Georce F. J. Ketry, Chairman 
TRAUMATIC ARTERIOVENOUS ANEURYSMS 


Dr. Josern C. Yaskin and Dr. EpmMuNpD 
B. Spaetu said that bilateral abducens pa- 
ralysis immediately following cranial trauma 
is not uncommon, It is usually ascribed to 
the tearing or severe stretching of the sixth 
nerves in or about the region of Dorello’s 
canal, The occurrence of unilateral sixth- 
nerve palsy in the course of traumatic 
arteriovenous aneurysms is likewise not un- 
common and usually occurs days or weeks 
after the trauma, coincident with the devel- 
opment of the aneursym. 

Bilateral sixth-nerve 
course of arteriovenous aneurysms is rare. It 


paralysis in the 


usually develops days or weeks after the 
trauma and at times presents a problem from 
the standpoint of both diagnosis and treat- 
ment. We, therefore, deem it advisable to put 
on record the following case: 


Case Report. L. E. (Graduate Hospital 
#21734), a 65-year-old retired school teacher 
with entirely negative family and past medi- 
cal history, was involved in an automobile 
accident on November 18, 1952. She was un- 
conscious for an undetermined period of 
time. She had an injury to the left knee 
and some rib fractures. 

Immediately after the accident, she experi- 
enced a buzzing sensation in her head. This 
persisted and three weeks after the accident, 
while still in the hospital, she noticed diffi- 
culty with vision. On December 18, 1952, 
she developed persistent double vision. 

When first seen on February 23, 1953, 
she had double vision, tinnitus in both sides 
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of the head, more on the right, and no im- 
pairment of hearing. The somatic examina- 
tion was negative except for a blood pressure 
of 160/90 mm. Hg. 

The neurologic abnormalities may be sum- 
marized as follows: There was a diminution 
of associated of the left arm. 
There was proptosis bilaterally, more marked 
on the right. There was marked conjunctival 
irritation. There was bilateral sixth-nerve 
palsy more nearly complete on the right. A 
bruit was audible over the entire skull and 
over the cheeks. It was the loudest over the 
right eyeball. 

When the right carotid artery was com- 
pressed, the bruit disappeared and the patient 
volunteered that she was no longer able to 
hear buzzing in the head. Neither the bruit 
nor the buzzing disappeared on compression 
of the left carotid artery. 

Routine laboratory studies including X-ray 
studies of the skull were negative. 

Course in the hospital. On February 25, 
1953, a right carotid arteriogram demon- 
strated a communication between the right 
carotid artery and the right cavernous sinus. 
The cavernous sinus was noted to fill bi- 
laterally and the ophthalmic veins also filled 
bilaterally. This, however, was felt clinically 
to result entirely from the injection of the 
right carotid artery. 

Because of the findings, a right common 
carotid ligation was performed on March 
3rd under local anesthesia. The patient toler- 
ated the procedure very well and made an 
uneventful recovery. The congestion of the 
left eye completely disappeared and the eye 
became normal, whereas the right eye seemed 
to improve for a time, but then the conges- 
tion became more marked. 

On March 12, 1953, the right internal 
carotid artery was ligated. Following this 
procedure, there was a complete disappear- 


movement 


SOCIETY PROCEEDINGS 405 


ance of the bruit. After returning to her 
room, however, she noticed a faint swishing 
sound in the right side of the head, but it 
was definitely decreased compared with the 
preoperative state. She made an uneventful 
recovery and was discharged on March 16, 
1953. 

She was examined on April 15, 1953, and 
most recently on June 8, 1953. She had no 
complaints except for a slight sound in back 
of the right side of the head. There was no 
bruit in any part of the head, and only slight 
change in pitch over the right carotid artery. 
There was only slight proptosis of the right 
eyeball. There was no extraocular palsy and 
no other neurologic abnormality. 

Comment. It is reasonable to assume that 
bilateral sixth-nerve palsy was due to the 
compression of the sixth nerves by the 
dilated cavernous sinuses. Prior to the opera- 
tive procedures, there was some doubt as to 
whether this is the only mechanism that 
would explain the bilateral abducens palsy. 
The therapeutic end results in this 65-year- 
old patient were quite gratifying and that in 
itself justifies publication of the case. 

Dr. Epmunp B. Spaetu: 
There are three comments to be made from 
an ophthalmologic standpoint. Eight years 
ago Dr. Krewson and I had the occasion to 
write a rather exhaustive paper on intra- 
cranial aneurysms and intracranial arterio- 


Discussion. 


venous fistulas. We found, including arterio- 
venous fistulas, that 64 percent of all intra- 
had 


festations. In these cases third-nerve involve- 


cranial aneurysms oculomotor mani- 
ments were outstanding. Sixth-nerve involve- 
ment was present in only about 20 percent 
of cases, The majority of these cases were 
Both sixth 
were involved in only a very small number 


arteriovenous fistulas. nerves 
of instances. 

Dr. Yaskin’s statement is certainly beyond 
question : “Following the release of pressure 
inside the cavernous sinus there followed 
complete recovery from the sixth-nerve pa- 
ralyses.” 

Considering the anatomy of the cavernous 


sinus and the sixth nerves, it is rather diffi- 
cult to understand why both sixth nerves 
were involved. Certainly the impact of the 
arteriovenous aneurysm on one side should 
not affect the opposite sixth nerve. There 
was no cavernous sinus thrombosis, though 
there probably was an increased intersinus 


pressure because of the venous retinal en- 


gorgement. 

There is one other point to be mentioned 
here. Weinstein, of Budapest, recently called 
attention to a syndrome of cavernous sinus 
pressure. In this syndrome digital pressure 
upon the jugular vein will not stop spon- 
taneous retinal venous pulsation if increased 
pressure is present within the cavernous 
sinus. This syndrome was not present in the 
patient under discussion. 

Dr. Georce F. J. Ketty: A number of 
years ago I had under my observation a case 
of pulsating exophthalmos, traumatic in 
origin. Dr. George M. Dorrance ligated the 
common carotid and then the internal carotid 
on one side. This case did not improve, be- 
came bilateral in nature with ensuing optic 
atrophy. 

I would like to ask Dr. Yaskin whether, in 
his experience in cases of this type, he is able 
to forecast the possibility of optic atrophy 
or hemiplegia developing following carotid 
ligation ? 

Dr. Joserpu C. Yaskin: The ligation of 
the common and internal carotid arteries is, 
in most instances, a fairly safe procedure. 
The permanent ligation is usually preceded 
by digital compression or application of a 
clamp or even a ligature for minutes or 
hours to determine whether or not the col- 
lateral circulation is sufficient to take care of 
the deprivation of blood supply from one 
side, 

Following permanent ligation, there often 
ensues a transient mild hemiparesis. I have 
never seen any blindness from the ligation 
of the carotid vessels. Most of the patients 
whose arteries were ligated occurred in in- 
dividuals with relatively healthy blood ves- 
sels other than the presence of an aneurysm, 
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The surgical management of intracranial 
aneurysms has undergone a marked change 
in the last 10 to 15 years. Their diagnosis is 
more frequently suspected both by reason of 
subarachnoid bleeding and because of the 
involvement of the third nerve. Involvement 
of the sixth nerve rarely occurs in intra- 
cranial aneurysm but, of course, is much 
more common in arteriovenous aneurysms 
which are usually traumatic in origin. 

The surgical management of these cases 
depends entirely upon location and type of 
the aneurysm. A saccular aneurysm with a 
neck can be ligated in almost any location. 
Aneurysms arising from the anterior cere- 
bral and middle cerebral arteries are not 
favorable for direct attack. In these cases, 
the ligation of the internal carotid is some- 
times helpful. 

Fortunately, the anomalies of the circle of 
Willis are so common that unexpected anas- 
tomoses take care of a great many difficult 
situations. Thus, in one of our patients, Dr. 
Groff found an aneurysm involving the 


sylvian artery. He tried to protect it by sup- 
plying muscle tissue around it, but it rup- 
tured while the patient was on the operating 
table. He was compelled to ligate the middle 
cerebral artery. Surprisingly, the patient did 
extremely well and, indeed, has made a very 
gratifying recovery. 


SOME ASPECTS OF TORSION 


Dr. J. V. D. Quereau: A controversy 
exists about the nature of false torsion of 
the eyeball. False torsion is only the result 
of viewing a rotating sphere against a planar 
system of co-ordinates consisting of hori- 
zontal and vertical lines. Viewed through 
this system, torsion does appear to occur 
and if the eyeball could be rotated 180 de- 
grees to look straight backward, the cornea 
would undergo 90 degrees of torsion. 

In judging the existence of torsion, a 
spheric system of co-ordinates should be 
used, as though a globe map of the earth 
were turned on its side so that the north 


pole coincided with the visual line in the 
primary position and the south pole with the 
macula. A rotation of the cornea along a 
meridian of longitude, starting from the 
primary position, will now show no false 
torsion; any torsion appearing will be real. 
The meridians of the cornea will always 
maintain a constant angle with the meridian 
of longitude which the cornea is traveling. 

In looking for real torsion, the eye must 
be made to rotate in the same direction of an 
imaginary line of reference on the cornea 
with the observer sighting in a plane contain- 
ing this line and the center of rotation of the 
eye. This corneal reference line will then be 
following a line of longitude which the ob- 
server's eye sees on edge as a straight line. 
Any deviation of this imaginary corneal ref- 
erence line (from a conjunctival vessel to the 
center of the pupil) will be real torsion indi- 
cating a muscle paralysis. 

Discussion. Dr. Francis H. Apver: Dr. 
Quereau has very clearly defined what false 
torsion is and how it compares with what we 
call true torsion. One might say that Dr. 
Quereau has laid the ghost of true torsion 
in the oblique positions of gaze, and that it 
would take somebody with considerable 
temerity to try to disinter it. There are, how- 
ever, a number of questions which remain to 
be answered, and I am sure that Dr. Quereau 
will agree that many of the problems con- 
nected with torsion have not yet been solved 
from a practical point of view. 

It makes no difference whether we call the 
position of the vertical axes true torsion or 
false torsion, the fact remains that the verti- 
cal meridians of each eye are tilted, in the 
oblique positions of gaze, in respect to the 
horizontal and vertical lines of space. If one 
uses spheric ordinates, then, as Dr. Quereau 
has shown, there is no tilt. 

From a practical point of view, we are 
really not concerned whether there is true 
or false torsion in the oblique positions of 
gaze as long as the vertical meridians of 
both eyes remain parallel. What is of impor- 
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tance is to know the muscles which are acti- 
vated in turning the eyes into the oblique 
positions of gaze. 

It has been pointed out when the eyes 
move in the horizontal position, five of the 
six muscles in each eye are co-contracting. 
When an eye moves vertically, four of the 
six muscles are co-contracting, and when an 
eye moves obliquely, three of the six muscles 
are co-contracting. The other muscles are 
undergoing inhibition, known as reciprocal 
innervation. 

If one analyzes the muscles which are em- 
ployed in the oblique positions of gaze, it 
becomes evident that there will always be 
an imbalance between the muscles which pro- 
duce intorsion and extorsion, and this imbal- 
ance always turns out to be that which we 
find when we measure “false torsion.” For 
example, in looking up and to the right the 
muscles in the right eye which are contract- 
ing are the right lateral rectus, the right 
superior rectus, and the right inferior 
oblique. 

As the eye moves from the primary posi- 
tion up and to the right, the right superior 
rectus becomes entirely an elevator, and pro- 
duces no intorsion. On the other hand, the 
right inferior oblique loses its elevating 
activity and produces more and more extor- 
sion. The end position, when the right eye 
is looking up and to the right, is extorsion. 

I would point out that the eyes are not 
moving around any fixed axes which have 
anatomic existence, but that the muscles 
which move the eyes do so in a manner as 
though the eyes were moving about fixed 
axes. What we really need to know is the 
activity of each of the ocular muscles in all 
positions of gaze. 

We have demonstrated that when the eyes 
are looking straight up, the lateral and 
medial rectus muscles are co-contracting. No 
one as yet has shown what muscles are 
actively co-contracting in oblique positions of 
gaze, but I hope that when this has been done 
experimentally the results will not conflict 
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with what Dr. Quereau finds from his ob- 
servations. 

This paper has clarified the confusion 
which exists in the literature between false 
and true torsion, and from this point of view 
alone is a valuable contribution. 

Dr. E, Krewson: I would like 
to ask Dr. Quereau if he has any idea as to 
what happens in the way of torsion in con- 
vergence. 

Dr. J. V. D. Quereau: In reply to Dr. 
Adler’s question, I am not sure that real 
torsion does not occur in these oblique di- 
rections, but I have not been able to see it. 
I am sure that I find real intorsion in the 
downward and outward oblique direction. 
The reason this has not produced diplopia in 
the patients I have observed, is that in this 
extreme rotation the nose is in the way of 
the other eye. If thousands of observations 
could be made, perhaps some pattern would 
emerge, then we would know whether torsion 
does occur normally in the oblique cardinal 
directions. I hope this method of observation 
will prove practical so those observations can 
be made. 

In answer to Dr. Krewson’s question, I 
believe you could not test for the torsion of 
convergence by this method: This method 
will only test for torsion in the oblique direc- 
tion into the field of action of a muscle. 

We are now trying to devise an artificial 
Listing’s plane with an arc in the front 
situated above the center which is coincident 
with the center of rotation, and on that we 
hope to rotate a hair line. The only trouble 
with using a line for reference is that the 
line itself gets in the way, it becomes cumber- 
some and the observation useless. I have not 
been able to test for any of the torsional 
effects of convergence. 


CORNEAL AND TOTAL ASTIGMATISM 


Dr. Epwin Forses Tait: A survey was 
made of 2,068 eyes selected at random from 
a large number of case reports, each includ- 
ing a careful determination of corneal astig- 
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matism with the ophthalmometer and the 
lens correction for refractive error, the latter 
verified for accuracy at a later date, or by 
successive refractions. 

The distribution of the anterior corneal 
curvature for 2,000 of the eyes for the 
primary meridian, secondary meridian, and 
mean values is reported in mm. of radius 
and diopters, the latter based upon a re- 
fractive index of 1.3375. Comparison with 
the data of previous investigators shows a 
general agreement with preceding work. The 
range of mean values, except for a very few 
eyes, was between 8.4 mm. of radius (40D.) 
and 7.2 mm. of radius (47D.) with the high 
point of the curve about 7.8 mm. (43D.) 

In amount, the astigmatic values ranged 
from a few with practically spherical corneas 
to 5.0D., with the majority presenting 
0.25D. with the mode around 0.75D. Of 
these 2,000 eyes, 1,872 or 93.6 percent, were 
with-the-rule, and 122, or 6.1 percent against- 
the-rule. None of the 122 eyes against-the- 
rule exceeded 1,5D. 

Each astigmatic value obtained by the 
ophthalmometer was equated to a cylindrical 
lens value when the latter was situated at 12 
mm. in front of the cornea. Inasmuch as the 
effectivity of the cylindrical lenses in that 
position is controlled by the spheric elements 
associated with them in the lens correction, 
the refractive condition in each individual 
eye was calculated and the cylindrical lens 
determined which, at 12 mm., would just 
neutralize the corneal astigmatism. 

The difference between this effective cylin- 
der lens and the astigmatic element in the 
final lens prescription is equal to the intra- 
ocular astigmatism. 

Four age groups; 5 to 10 years, 15 to 25 
years, 30 to 45 years, and 50 to 65 years, were 
studied, 400 eyes in each group. In each 
group, the majority of eyes exhibited be- 
tween 0.25D. and 0.75D. of intraocular 
astigmatism against-the-rule, with the high 
point of the distribution curve in each case at 
0.50D. There was, however, a gradual in- 


crease in the over-all distribution in each 
successive age group, with a relatively larger 
number presenting 1.0D. to 1.25D. 

A very few cases had with-the-rule intra- 
ocular astigmatism, mostly of the order of 
0.25D., with several scattered eyes present- 
ing somewhat higher values. 

During the random selection process of 
2,000 eyes with regular corneal astigmatism, 
68 eyes with irregular curvatures were 
found. These all presented an appreciable 
1eduction in visual acuity with lens correc- 
tion when compared with the larger group. 
Slitlamp studies made at the time of the 
original examination revealed no apparent 
tissue abnormalities or perceptible variations 
in curvature. The ophthalmometer test, how- 
ever, demonstrated the presence of minimal 
but typical keratoconus distortion in 12 eyes 
and meridional irregularities in 56. Without 
the help of the instrument, the reason for 
the lowered visual acuity could only be 
surmised. 

Summarizing, the author believes that the 
investigation shows: 

1. That the ophthalmometer can be of help 
in an analytical refractive process in making 
possible the diagnosis of the lenticular com- 


pensatory astigmatism which occasionally 


accompanies a ciliary muscle hypertonus. 

2. In the refraction of children. 

3. In the anterior 
irregularities which interfere with vision. 

4. In anisometropic cases, in order to 
determine if the refractive difference in the 
eyes is on a basis of anteroposterior globar 
length or of corneal curvature, an important 
aid in diagnosis of aniseikonia. 

5. In the routine refractive procedure as 
an additional source of very reliable infor- 
mation as to the power of the major refract- 
ing surface of the eye. A knowledge of the 
usual limits in the distribution of intraocular 
astigmatism in various age groups will act 
as a warning when ophthalmometer findings 
are available and the usual limits are ex- 
ceeded, and thus avoid possible gross errors 


detection of corneal 
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in refractive error corrections. 

Discussion. Dr. ALFRED Cowan: It is a 
pity that the ophthalmometer has fallen into 
such disuse that most men do not use it at all. 
I think every ophthalmologist should at least 
know how to use it. Dr. Tait brought out a 
good many points, some of which are pretty 
well known: 

First of all, that the ophthalmometer is 
not an instrument to be depended on for the 
determination of the total astigmatism of an 
eye, but the ophthalmometer is a very useful 
instrument. With it you can determine the 
difference of an eight of a diopter, and that 
means that you are measuring differences in 
radii of curvature of about 25 thousandths 
of a millimeter. You can realize how precise 
it is. It is to a certain extent a useful instru- 
ment clinically, providing that your findings 
are properly noted. 

It is hardly of any use at all, as Dr. Tait 
implied, if you merely note that with the 
ophthalmometer you find an astigmatism of 
one diopter with-the-rule, or one diopter 
against-the-rule, or the like. In other words, 
for that kind of notation the ophthalmometer 
is of very little use. 

If the findings are properly noted you have 
some information that might be useful. For 
example, if with the ophthalmometer you 
find that the dioptric power of a cornea is, 
say, 46 diopters in the vertical meridian and 
45 diopters in the horizpntal meridian, make 
the notation that way. Then you know that 
there is one diopter of astigmatism with- 
the-rule, that the curvature of the cornez 
corresponds to what is considered the oph- 
thalmometric standard, which is about 45 
diopters. Also, the moment you look at an 
eye with the ophthalmometer, if there is any 
irregular astigmatism or if the surface of 
the cornea ir irregular, it will be seen 
immediately. 

Dr. Tait verified the fact that the intra- 
ocular astigmatism—the astigmatism pro- 
duced by the posterior surface of the cornea, 
the anterior surface of the lens, the posterior 


surface of the lens, and the tilting of the 
lens—seldom amounts to more than one 
diopter. That, as Dr. Tait says, is the whole 
amount of the intraocular astigmatism. 
Usually it is against the rule. 

The curvature of the cornea changes very 
slightly throughout life so that the change 
in the astigmatism of an eye in the course 
of years is due mostly to the changes in the 
intraocular astigmatism which, as I said, is 
mostly against-the-rule. 

When, however, you say that the astig- 
matism is against-the-rule, it does not mean 
that the axis is just 90 or exactly 180 degrees. 
And it does not mean that because we say 
that the astigmatism of the cornea is with 
the rule and the astigmatism of the so-called 
residual, the intraocular astigmatism, is 
against the rule that they are necessarily at 
right angles to each other. 

Usually the axes of the two components 
are obliquely crossed. Therefore the axis of 
the astigmatism of the resultant combination, 
the total astigmatism, is neither the axis that 
we find with the ophthalmometer, nor the 
axis of the astigmatism inside the eye. 

The axis of the total astigmatism must lie 
between the two oblique axes; and so from 
the standpoint of an instrument for the de- 
termination of the total astigmatism of the 
eye, the ophthalmometer is not of very much 
use except in aphakia, or where the astigma- 
tism of the cornea is so predominant that the 
total astigmatism must correspond to it 
merely because of the greater amount of 
corneal astigmatism compared with the 
smalled amount of intraocular astigmatism. 

In that way we may find it of some use in 
refraction. But generally, as Dr. Tait stated, 
it cannot be depended on as an instrument to 
help us very much in our determination of 
the refraction. 

M. Luther Kauffman, 
Clerk. 
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TONOGRAPHY 


Dr. Rosert Trotter of Boston discussed 
the technique and problems of tonography, 
demonstrating with slides and by actually 
taking tonographic measurements on a pa- 
tient. 


SCLERAL BUCKLING OPERATIONS 


Dr. C. L. Scnerens of Boston gave a pre- 
liminary report on the use of the scleral buck- 
ling operation in 131 patients with retinal 
detachments—a selected group of patients 
with separated retinas who presented prob- 
lems that ordinarily gave a poor prognosis ; 
for example, re-operations, multiple breaks 
in the retina, long-standing detachment, apha- 
kia, and total detachment. Re-attachment 
was achieved in 65 percent of this group. 

Certain suggestions in technique were 
made. It is advisable to place the buckle on 
the disc side of the retinal break and to put 
diathermy only in the area of the buckle. 
Apply diathermy only after the sclera is 
thinned. If the sclera is thinned too much, 
the buckle may not be large enough to be ef- 
fective. Grieshaber needles make the placing 
of sutures easier, The buckle is not perma- 
nent, in most cases lasting about six months. 
Connect both ends of the buckle to the ora 
serrata with a double row of diathermy ap- 
plications. 

Discussion. Dr. FRepericK VERHOEFF: 
Does the retina apply itself to the surface of 
the buckle? If so, doesn’t it use up retinal 
tissue? 

Dr. C. L. Scnerens: The retina does ap- 
ply to the surface of the buckled choroid. It 
must be advantageous because it works. 


NEMATODE AND TOXOPLASMA INFECTIONS 

Mrs. Hetenor CAMPBELL WILDER, 
speaker of the evening, reported on the exa- 
mination of 440 eyes in the Registry of Oph- 
thalmic at the Armed Forces Institute of 
Pathology, which constitute their entire col- 
lection of intraocular infectious granulomas 
with the exception of sympathetic uveitis. 
No organisms have been found in 314 of 
these eyes which still carry the at-least-tenta- 
tive diagnosis of syphilis, Boeck’s sarcoid, 
brucellosis, and granulomatous inflammation, 
etiology undetermined. An etiologic agent 
has been demonstrated in about one third of 
the 440 eyes, the greatest number falling in 
the Toxoplasma group, the nematode group 
coming second. Many excellent slides of 
pathologic sections were projected to illus- 
trate the presentation. 

Organisms were demonstrated in 28 eyes 
with nematode endophthalmitis. Twenty- 
seven of these eyes were from children rang- 
ing from three to 13 years. The 28th patient 
was a 32-year-old white man. The majority 
of these eyes came from southeastern United 
States, although they were not limited to this 
area. 

Most of the eyes had been removed with a 
clinical diagnosis of retinoblastoma, pseudo- 
glioma, or panophthalmitis. The clinical diag- 
nosis was melanoma in the case of the young 
adult. Sections showed an _ inflammatory 
membrane in the region of the ora serrata, 
covering, at least in part, the inner surface 
of a separated retina. 

The characteristic lesion in which larvae 
are found is the eosinophilic abscess. These 
abscesses may be anywhere in the posterior 
segment. They are composed of eosinophils 
surrounded by epithelioid cells. Lymphocytes 
and plasma cells are seen in the surrounding 
tissue. Giant cells and hyalin material are 
sometimes found. Not every abscess con- 
tains a worm. The nematode larvae have not 
been positively classified as to species. 

Toxoplasma chorioretinitis was diagnosed 
in 55 eyes by actually finding the Protozoa in 
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the tissues. The specimens in this group came 
from all sections of the United States and 
from patients ranging from 14 to 83 years of 
age. The lesions in which the Protozoa were 
found were all strikingly alike and focally 
involved the retina, the choroid, and, fre- 
quently, the sclera. The lesions represented 
areas of necrosis surrounded by granuloma- 
tous inflammatory reaction with epithelioid 
and plasma cells, lymphocytes, giant cells, 
and occasional eosinophils. Apart from focal 
lesions, there was a diffuse infiltration of the 
choroid, ciliary body, and iris with the cells 
of chronic inflammation. Cataract, glaucoma, 
and retinal detachment are complications of 
the disease. 

Mrs. Wilder concludes that we can no 
longer assume that tuberculosis and syphilis 
account for such a high percentage of ocular 
inflammations and that we must develop new 
methods of diagnosis and treatment. 

Discussion. Dr. FrepericK VERHOEFF 
stated that this work was one of the most 
outstanding contributions in the field of oph- 
thalmology ever made in the United States 
and in itself justifies the existence of he 
Institute of Pathology of the Armed Forces. 
He commented at length on a paper of his 
own written in 1928 on the subject of “Lo- 
calized tuberculous chorioretinitis,” where he 
described the disease Mrs. Wilder had dis- 
cussed but assumed that it was tuberculosis 
in spite of never being able to find tubercle 
bacilli in the lesions. He also noted that he 
had played a key role in the formation of the 
Registry. 

Dr. Davin Cocan told of a pair of twins 
he had observed with toxoplasmic uveitis. 
Both parents had a high titer. One twin died, 
and the parasite was recovered from an 
enucleated eye and the brain of this infant. 
The organisms were characterized by being 
found at the edge of necrotizing lesions at a 
much earlier stage than those described by 
Mrs. Wilder. Light chocolate or coffee- 
colored lesions were seen in the macula and 
elsewhere in the fundus of the other twin. 


When sharpiy delineated lesions are seen 
in the choroid, affecting the retina, necrotiz- 
ing in type, with adjacent normal tissue and 
without vitreous opacification, one should 
think of toxoplasmic endophthalmitis or focal 
toxoplasmic disease. 

He referred to a case report in the 
Archives of Ophthalmology of six to 12 
months ago where a worm, apparently be- 
tween the retina and choroid, was seen to 
move around and produced remarkably little 
damage to the eye. Mrs. Wilder was asked if 
the reaction she observed is a reaction that 


comes exclusively after the worm is dead 


and, also, if she had seen any evidence of 
recently viable tissue in the worms. 

Dr. JULIAN asked Mrs. Wilder 
to comment on the involvement of the sclera. 

Dr. IGeRSHEIMER asked her what criterion 
she used for making the diagnosis of tuber- 
culosis. 

Mrs. Wiper: I think, Dr. Chisholm, as 
regards the scleral lesion that there is con- 
siderable variation. We don’t get actual per- 
foration, or, at least, I have never seen it in 
this lesion. But, we do get considerable 
edema and swelling ; and sometimes the epi- 
sclera is more involved than the sclera, and 
the sclera is more or less spared in between— 
but I think you see that in other inflammatory 
lesions as well and it probably may be ex- 
plained on the vascularity of the episclera. 

Dr. Igersheimer, I don’t make diagnoses 
of tuberculosis any more without finding 
tubercle bacilli. I think they now fall into the 
group of granulomatous uveitis, etiology 
undetermined. 

Dr. Cogan, the worms in the living state 
provoke very little reaction, I think that is 
true of cysticercus and other parasites. It is 
only when they die and begin to degenerate 
that substances are released which bring 
forth the marked inflammatory reaction. 

Dr. Davip CoGan: Well, then, do you 
think the reason why the parasite is picked 
up specifically by the eye or some other re- 
gion of the body might resolve around some 
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factor in that local region that kills the 
worm ? 

Mrs. Wivper: I don’t know. I believe in 
the eye that their presence is purely acci- 
dental, don’t you? It is a metastatic thing. 
They are just carried there by the blood- 
stream. I don’t think they have any particular 
affinity for the eye—anymore than carcinoma 
metastatic from the breast may have. 

Dr. Davin CoGan: Well, are the worms 
demonstrated in any other place ? 

Mrs. Wiper: By the time we get the 
eyes, it is possible that the generalized hel- 
minthiasis may have been cleared up; and 
we haven't always been able to get records 
and stool examinations, anyway. 

Thank you, Dr. Heath, for the clinical 
descriptions of these lesions—both yours 
and Dr. Verhoeff's tie up beautifully, I be- 
lieve, with the pathologic findings. 

Henry Adams Mosher, 
Recorder. 


MADRID 
OPHTHALMOLOGICAL 
SOCIETY 
February, 1954 
Dr. Marin-Amat, President 

SCIENTIFIC SESSION 

At the scientific session, the following 
three papers were presented: “Synchisis 
scintillans,” Dr. Sanchis ; “Postsurgical cyst 


of the iris,” Dr. H. Benito; “Congenital 
aniridia,” Dr. C. Ugidos. 


GLAUCOMA TEST 


Dr. R1o CaBANAs continued his exposition 
of the test of maximum compensation of 
Kleinert for the early diagnosis of glaucoma. 
After explaining the basis of the test and 
presenting the opinion of Kleinert on its 
validity, the speaker made a comparative 
study of the figures obtained by others who 
had employed the test with his own. His 
conclusion is that the test does not provide an 
infallible guide, which would be necessary 
in order to consider it as an important diag- 
nostic test in the doubtful cases of glaucoma. 


PENETRATING KERATOPLASTY 


Dr. G. IGLestas evaluated this procedure, 
and discussed the various techniques and 
indications. He then showed a color film de- 
picting his own technique for penetrating 
keratoplasty, including the circular transplant 
using the Castroviejo trephine and edge-to- 
edge sutures with Grieshaber needles. 

He presented three operated cases : one for 
a corneal leukoma, an 8.5-mm. transplant ; 
another for keratoconus, an 8.5-mm. trans- 
plant ; another a case of ulcerative keratitis, 
resistant to all forms of treatment, in which 
a therapeutic keratoplasty of 7.5-mm. was 
made. 

Joseph I. Pascal, 
Translator. 


OPHTHALMIC MINIATURE 


Madrid, Mar. 29, 1679. 


At my first coming in to visit the Princess of Montelon I was surprised 
to see many young ladies with great spectacles on their noses and fastened 
.. It is so common a thing to wear them that I have heard 


to their ears. . 


there are different spectacles according to the different qualities and 


degrees of men and women. 


Marie de Berneville (Countess d’ Airnoy ) 
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POSTWAR OPHTHALMOLOGY IN JAPAN 


Japanese ophthalmologists are paying works have never been well known outside 


great attention to the advance of ophthal- 
mology in the world, and study all the oph- 
thalmic books and journals published in the 
United States, Britain, Germany, and 
France. However, we regret to note that our 


Japan. Most of the Japanese scientists are 
less familiar with writing or speaking foreign 
languages than with reading them. But | 
think it would make a great contribution to 


the progress of ophthalmology if their 
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studies were published in other countries. 
Language difficulties create the obstacle. As 
a member cf the Board of Directors of the 
Japan Ophthalmological Society, I should 
like to discuss postwar ophthalmology in 
Japan, starting with a brief history of the 
society. 

The Japanese society was established in 
1896. Fifty-six volumes of its journals have 
already been published, abridged editions of 
which were printed in German before World 
War II by Dr. Jujiro Komoto and Dr. Chuta 
Oguchi; this was interrupted by the War. I 
hope to start publishing them again. 

The Japan Ophthalmological Society, the 
members of which are now almost 1,500, has 
a conference system ; it consists of three ex- 
ecutive directors, five officers and 80 coun- 
cils, most of them are the professors or as- 
sistant professors of the 47 medical colleges 
in Japan, others are the prominent eye 
practitioners. 

The present representative is Dr. Misao 
Uemura, professor of Keio University, and 
the executive directors are Dr. Yasushi Na- 
kamura, professor of Nihon Medical Col- 
lege, and Dr. Kakichi Mazume, professor of 
Tokyo Medical College, The annual session 
is held at the beginning of April every year 
and we have the exposition of 90 reports and 
a special lecture and discussion. 

The special lecture in 1950 was “Kerato- 
plasty” by Dr. Yasushi Nakamura; in 1951, 
“Structure of retina” by Dr. Yasuo Uyama; 
in 1952, “The relation between brain and 
eye” by Dr. Shigeo Okinaka; in 1953 “The 
intraocular blood pressure” by Dr. Misao 
Uemura. 

The subject for discussion in 1950 was 
“Craniotomy and eye diseases” by Ken 
Imachi; in 1951, “Tuberculosis of eye” by 
Hiroshi Ikui; in 1952, “Early diagnosis of 
glaucoma” by Keiu Suda; in 1953, “Tra- 
choma” by Yukihiko Mitsui. 

The ophthalmological journals in Japan 
are as follows: Journal of Japan Ophthalmo- 
logical Society (editor-in-chief, Dr. Yasushi 
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Nakamura) ; Clinical Ophthalmology (Dr. 
Yasushi Nakamura); Ganka Rinsho Iho 
(Dr. Takeju Shikano); Folia Ophthalmo- 
logica Japonica (Dr. Yasuo Uyama). 

The Japan Ophthalmological Society is 
planning to join the International Ophthal- 
mological Society. To our regret we could 
not attend the London Conference because 
Japan was then under the occupation of the 
Allied Forces. We could not-send our dele- 
gates nor pay the membership fee. Now, 
after the conclusion of the Japanese peace 
treaty, the Japanese people may obtain gov- 
ernment permission to go abroad. We are 
making efforts to send Dr. Misao Uemura 
and Dr. Yasushi Nakamura, the executive 
directors of Japan Ophthalmological Society, 
as our delegates to the conference of the 
International Ophthalmological Society. 

The laboratory of each medical college in 
Japan consists of a professor and scores of 
doctors who are doing research; they make 
public their results at the annual session of 
Japan Ophthalmological Society or at the 
meeting of the six local societies. In addition, 
34 universities in Japan take a leading part 
in a meeting held every month. 

In this article I will introduce our works. 

Before World War II, Dr. Ishihara’s 
test cards for color-blindness, Oguchi's dis- 
ease (Dr. Chuta Oguchi), Harada’s disease 
(Dr. Einosuke Harada), Angiosclerosis ret- 
inae (Dr. Yoshizo Koyanagi), Trachoma 
(Dr. Sosuke Miyashita), and so forth, are 
well known to the world. 


TRACHOMA 

Ophthalmologists everywhere are paying 
great attention to trachoma especially since 
the discovery of aureomycin and terramycin. 
Dr. Yukihiko Mitsui, of the council of the 
World Health Organization, announced the 
results of his study on this subject. Many 
doctors in Japan studied and are studying 
trachoma, for example, Dr. Ishihara’s inoc- 
ulation test, Dr. Nakamura’s pathohistologic 
studies, and Dr, Kirisawa’s treatment by 
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chemobiotics. Dr. Ryutaro Ogino, Dr. Jun 
Tsutsui, and Dr. Kitetsu Imaizumi have also 
reported their works on this subject. Dr. 
Eiju Fujiyama, professor of Hokkaido 
University, and Dr. Nobutami Suzuki, as- 
sistant professor of Chiba University, re- 
ported on the electromicroscopic studies of 
trachoma. 


RETINA 


Dr. Masao Uyama, professor of Osaka 
University, gave a special demonstration of 
his patient and an excellent study of “Struc- 
ture of the retina.” About the chemistry of 
retina, the late Dr. Minoru Nakajima was 
a leading expert. At present the workers at 
the laboratories of Osaka University (Dr. 
Yasuo Uyama), Nagoya University (Dr. 
Masaru Kojima), Tokyo University (Dr. 
Hogara Hagiwara), are carrying on studies 
on this subject. At Nihon Medical College 
(Dr. Yasushi Nakamura), the embryology 
of the human eye is being studied histochemi- 
cally. 

With regard to the diseases of the macula 
lutea, Dr. Yasushi Nakamura classified them 
into more than 20 categories and gave a 
special lecture which will be published soon. 

A retinal retinitis 
tralis, which Dr, Elwyn described in his book 
as a central angiospastic retinopathy, was 
studied before the war by Dr. Noburoku 
Hasegawa, Dr. Sakae Kitahara and others, 
and is considered in Japan as caused by 
tuberculous allergy. Recently Dr. Hiroshi 
Ikui, assistant professor of Kyushu Univer- 
sity, after his comprehensive researches, has 
taken exception to the term, angiospastic 
retinopathy. 

As to the difficult treatment of retinitis 
pigmentosa, Dr. Kohei Ohashi, professor of 
Jikei University, has reported application of 
X rays to the midbrain, and a few years ago 
Dr. Ken Imachi, professor of Hyogo Uni- 
versity, exposed the carotid body and applied 
X rays to it to enlarge the narrowed field of 
vision and to increase the visual acuity. 


disease named cen- 


Dr. Yasushi Nakamura and Dr. Masakichi 
Mikuni, professor of Niigata University, 
reported on the favorable results of this 
treatment. The effect of the transplantation 
of the hypophysis was recognized by Dr. 
Akira Takayasu, professor of Kagoshima 
University and Dr. Heihachi Aoki, profes- 
sor of Gumma University. 

Dr. Misao Uemura, professor of Keio 
University, is studying the blood pressure of 
the central retinal artery and has devised an 
excellent apparatus for this purpose. He 
gave a special lecture on the relation of the 
blood pressure of the intracranial arteries to 
the retinal arteries. ; 

The changes of the diameters of the retinal 
vessels in various diseases, for example, an- 
giosclerosis, toxemia of pregnancy, hyper- 
tension, and so forth, are being studied by 
Dr. Masayoshi Mikuni, professor of Niigata 
University, and Dr. Kohei Ohashi, professor 
of Jikei University. 


KERATOPLASTY 


Dr. Yasushi Nakamura, who made a spe- 
cial study of keratoplasty, has completed the 
fundamental studies and treated more than 
500 cases since 1940. Although there are 
more than 5,000 blind persons in Japan who 
may regain sight, there is no eye-bank yet 
because of financial reasons. 


Myopia was a serious problem during the 
war, since 30 percent of the youths were 
myopic, Dr. Chikashi Sato claimed that my- 
opia caused by near work was due to the 
abnormal tonus of the ciliary muscles which 
could be recovered in the early stage, but 
would otherwise proceed to refractive my- 
opia. Nin Otsuka, professor of Tokyo Medi- 
cal College, is, however, of the opposite 
opinion. Measuring the optic axis by means 
of X-ray photographs, he found that the 
clinical appearance of myopia is due to the 
enlargement of the optic axis. Dr. Tutomu 
Sato, professor of Juntendo Medical College, 
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incised the posterior face of cornea as a 
treatment for keratoconus, and then he suc- 
ceeded in the therapy of myopia by the radi- 
cal incision of the anterior and posterior faces 
of the cornea as already published in Tue 
AMERICAN JOURNAL OF OPHTHALMOLOGY. 


Optics OF SPECTACLE LENS 

Dr. Yasushi Nakamura has published 
many books on the optics of spectacle lenses. 
A meeting takes place once a year for the 
study of contact lenses and the lecturers are 
Prof. Kajiura, Prof. T. Sato and others. 


LENS 


Dr. Yasuo Uyama, professor of Osaka 
University, Dr. Shuzo Ogino, lecturer of 
Osaka University, and his co-workers are 
making excellent researches on cataract, 
and especially its relation to vitamin C. 

Dr. Yasushi Nakamura and Dr. Mutsuo 
Kajiwara, professor of Fukushima Univer- 
sity, are studying the cataract operation, 
using the artificial lens of acrylic resin. 


GLAUCOMA 


Glaucoma is one of the most difficult prob- 
lems in Japan, as well as in other countries, 
and many works about it are reported. 
Among them are those of Dr. Keiu Suda, 
professor of Kumamoto University, who is 
a leading researcher in this field and who 
gave a special lecture on “Early diagnosis of 
glaucoma” in 1951, Dr. Goro Akagi, profes- 
sor of Okayama University, is making clear 
the mechanism of the blood-aqueous barrier. 
Dr. Ichiro Ikeda, professor of Osaka City 
University, used isotopes in similar research. 
Dr. Yasushi Nakamura and his co-workers 
are studying the development of Schlemm’s 
canal, the production and elimination of 
aqueous humor, the prognosis, diagnosis, 
and therapy of glaucoma, and recently the 
direct observation of the ciliary bodies by 
means of the gonioscope. 


TUBERCULOSIS OF THE EYE 


Dr. Sadao Suganuma, professor of Keio 


University, whose book, Pathology of Eye 
Diseases is one of the most useful and excel- 
lent works not only in Japan but also prob- 
ably elsewhere, reported his remarkable 
studies on ocular tuberculosis. 

At present Dr. Hiroshi Ikui, assistant pro- 
fessor of Kyushu University, and Dr. Ki- 
tetsu Imaizumi, professor of Iwate Univer- 
sity, are the specialists in this field. 


LEPROSY OF THE EYE 


Thibione has so decreased the number of 
patients with leprosy that the study of this 
disease has become difficult. Dr. Shionuma’s 
works on this subject seem highly valuable, 
even abroad. 


SYPHILIS OF EYE 

Dr. Shinichi Shimizu is studying syphilis 
of the eye but this disease has decreased since 
the end of war. 


DISEASES OF OPTIC NERVE 


Craniotomy to release the high intra- 
cranial pressure is done by ophthalmologists, 
when the optic nerve is affected by intra- 
cranial tumors, inflammations or trauma. 
The late Ken Imachi, professor of Kyoto 
University, treated more than 300 cases and 
Dr. Yuzuru Imachi, professor of Hyogo 
University, more than 200 cases. 

Dr. Ryoji Asayama, professor of Kyoto 
University, and Dr. Yasuji Kuwabara, assist- 
ant professor of Kyushu University, have re- 
ported their studies. Although retrobulbar 
optic neuritis is considered to be due to the 
deficiency of vitamin B, Dr. Jisaburo Kuwa- 
jima, lecturer of Tohoku University, has 
reported that many of these cases are caused 
by multiple sclerosis, which is considered to 
be rare in Japan. 


CONJUNCTIVITIS 


The advance of chemobiotics has made 
popular the cure of various kinds of con- 
junctivitis by their use, with excellent results. 
The danger of suppuration in intraocular 
operations is obliterated. Dr. Naganori Kiri- 
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sawa, assistant professor of Tokyo Univer- 
sity, has done remarkable research in this 
field. 

Concerning allergy of the eye, Dr. Yuzo 
Hayashi, professor of Tohoku University, 
will give a special lecture next year. Dr. 
Takashi Mizukawa, professor of Tokushima 
University, is also studying allergy of the 
eye; and Dr. Shinichi Shikano, lecturer of 
Tokyo University, the immunity of the eye. 


CHOROID 


The major studies in this field are on sym- 
pathetic ophthalmia (Dr. Kyoichi Yuge, pro- 
fessor of Kyoto Medical College) and Ha- 
rada’s disease (Dr. Hiroshi Ikui, assistant 
professor of Kyushu University—who puts 
forward an interesting virus theory as an 
etiology of this disease). 


NUTRITION OF THE EYE 


Dr. Kurachi, professor of Kanazawa Uni- 
versity, is an expert in this field (physiology 
of the eye). 

Dr. Masaru Kojima, professor of Nagoya 
University, has reported many experimental 
studies of visual acuity. 

Dr. Hogara Hagiwara, 
Tokyo University, is doing some work on 


professor of 


ocular muscles. 


COLOR VISION 


In Japan there are many researchers in 
color vision, since Dr. Ishihara was an ex- 


pert in this field. 

They are Dr. Kakichi Mazume, professor 
of Tokyo Medical College ; Dr. Kingo Kato, 
professor of Tokyo Women’s Medical Col- 
lege; Dr. Ryuichi Hioki, assistant professor 
of the engineering department of Tokyo Uni- 
versity; and Dr. Yasushi Nakamura who 
devised a polarization anomaloscope which 
is different from the anomaloscope by Nagel. 


Optic INSTRUMENTS 


Among the many optical instrument manu- 
facturing companies in Japan, the Nippon 
Optical Instrument Company, Naito Optical 


Company, and Handaya Company are lead- 
ing ones. 


* * * 


Dr. Yasushi Nakamura examined many 
blind people in Japan for 30 years under the 
patronage of the Mainichi newspaper and 
gave statistical figures of them. According 
to these figures, the causes of blindness in 
Japan are cataracts, simple atrophy of the 
optic nerve, errors of refraction, phthisis 
bulbi, leukoma corneae, retinitis pigmentosa, 
glaucoma, occlusio pupillae, staphyloma cor- 
neae, and so forth. 

I have described in this article the excel- 
lent works printed in the journal of the 
Japan Ophthalmological Society and in the 
other ophthalmological journals. I believe 
that we can be proud of our work. During 
the war the studies, which had been approach- 
ing the level of those in Europe and the 
United States, were interrupted. When the 
war ended, we found that ophthalmology in 
Japan was far behind, and we have been 
encouraging each other to catch up with 
western ophthalmology. The subjects dis- 
cussed in the meetings on ophthalmology in 
Japan show our effort. 

From the United States, gonioscopy, the 
movable artificial eye, the relation of brain 
and eye, and craniotonomy were introduced 
in Japan since the end of the war, Gonios- 
copy was studied by Dr. Norishige Hagino, 
assistant professor of Maebashi University, 
and then by Dr. Yasushi Nakamura, profes- 
sor of Japan Medical College, Dr. Goro 
Akagi, professor of Okayama University, 
and others. 

The method of the movable artificial eye, 
which was studied by Dr. Seiichi Yamamoto, 
was reported by Dr. Yasushi Nakamura, Dr. 
Yasuji Kuwabara and Dr. Naganori Kiri- 
sawa, after Dr. Cutler’s stimulating lecture. 
The manufacturing process of artificial eyes 
in Japan can now be compared with that of 
Western Europe, after the painstaking work 
by Dr. Yukimasa Nakaizumi. 

Dr. Misao Uemura, professor of Keio 
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University, and Dr. Shogo Hiwatari, assist- 
ant professor of Nippon University, are 
studying the relation between brain and optic 
organ. Dr. Shigeru Tamura, professor of 
Kyushu University, will be giving a special 
lecture in this field. 

Ophthalmology in Japan, which had fol- 
lowed the German way before, is now adopt- 
ing the American way, harmonizing both the 
German and the American ones. 

We are intending to put in order the lit- 
erature printed in the journals and publish 
our own ophthalmological book of 28 vol- 
umes. These volumes will compare well with 
the Handbuch of Graefe-Saemisch, and the 
writers are the experts in various fields. 

Ophthalmology in Japan has much to in- 
troduce to foreign countries and we will try 
to exchange our knowledge and friendship. 

Yasushi Nakamura. 


CORRESPONDENCE 
PULSELESS DISEASE AND OXYGEN STUDIES 


Editor, 
American Journal of Ophthalmology : 


I was most interested to read the paper on 
“Takayasu’s or pulseless disease” by Cacca 
mise and Okuda which appeared in Tue 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
(37:784 (May) 1954), because the progres- 
sive fundus changes which they described 
and illustrated have been very closely par- 
alleled in our experimental studies on the 
effect of oxygen on the developing retinal 
vessels of the kitten (British Journal of 
Ophthalmology, 37 :513, 1953 ; 38 :397, 1954). 

In the first few days of the kitten’s life 
exposure to high concentrations of oxygen 
results in complete obliteration of the in- 
growing retinal vessels, whereas such ex- 
posure has no obliterative effect once the 
retinal vasculature is fully formed. Between 
these two extremes vaso-obliteration is 
partial and the more anterior vessels are the 
most susceptible ; in an animal at this inter- 


mediate stage of development peripheral 


vaso-obliteration may be produced by oxygen 
and the retinal tree is then converted into a 
series of arteriovenous loops extending for 
variable distances around the disc, producing 
a picture exactly analogous to that seen in 
the late stages of pulseless disease, as de- 

picted by Caccamise and Okuda (fig. 1). 
Although the etiologic factors are, of 
course, entirely different in each case, the 
development of arteriovenous anastomoses 
in both instances is attributable to gradual 
obliteration of the retinal vessels, which first 
involves the capillary bed and advances in 
an anteroposterior direction. Furthermore, 
in both conditions the severe degree of 
retinal anoxia which results, leads to exten- 

sive neovascularisation. 
(Signed) Norman Ashton, 
London, England. 


Fig. 1 (Ashton). Retina of a 12-day-old kitten 
injected with India ink after being subjected to 
four days’ 70 to 80-percent oxygen. A partial but 
severe degree of vaso-obliteration has occurred and 
the retinal vascular tree has been converted into a 
series of peripapillary arteriovenous anastomoses. 


PTERYGIUM OPERATIONS 
Editor, 
American Journal of Ophthalmology : 


While reading the June, 1954, issue of 
THe JourNAL, I was attracted by an article 


— 
| , 
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entitled “A new approach to the pterygium 
operation” by Dr. Tutomu Sato. Dr. Sato 
quite ably describes a procedure which, in 
all essential parts, is the same as that pre- 
sented by Elschnig in 1926 (Elschnig, 
H. H.: Operation for relapsing pterygium. 
Klin. Monatsbl. f. Augenh., 76:714 (Jan.- 
June, 1926). This latter procedure was re- 
viewed recently by me (Rosenthal, J. W.: 
A chronology of pterygium therapy, Am. J. 
Ophth., 36:1601 (Nov.) 1953). 

Dr. Sato’s inadvertent repetition of an old 
procedure is only another incident in the 
history of pterygium procedures, whereby 
previously described operations have been 
presented as original. For instance, Numar’s 
operation (1877) was redescribed and re- 
named by Galezowski (1880), Bettman 
(1894), deWecker, Falce (1906), Wing 
(1911), Alexander (1918), and Rosen 
(1948). 

These examples point out the need for 
adequate perusal of the ophthalmic literature 
before submitting articles for publication. 


(Signed) J. William Rosenthal, 
New Orleans, Louisiana. 


BOOK REVIEWS 
Storia DELL’Ocutistica (History of Oph- 
thalmology ). By Giuseppe Ovio. Two vol- 
umes, 1951, 1953. Vol. I. From Antiquity 

to 1850, 1316 pages, 97 figures. Vol. II. 

From 1850 to 1900, 1020 pages, 97 figures. 

Cuneo, Italy, Tipografia Ghibaudo. Cloth- 

bound. Price: Not listed. 

Ovio, in an opus that is a striking evidence 
of modern Italian scholarship, has composed 
the most noteworthy history of ophthalmol- 
ogy since the monumental work of Julius 
Hirschberg. The growth of the specialty is 
traced from its original admixture with su- 
perstition, magic, and charlatanism to its 
modern status as a highly developed art and 
science of utmost benefit to humanity. 

In appraising the ophthalmology of an- 
tiquity Ovio highlights the contribution of 
the Hebrews to hygiene and _ sanitation. 
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Though no effort is made to feature na- 
tionality in the later eras, one may note that 
the Americans mentioned include Benjamin 
Franklin, John M. Gibson and William Gib- 
son, Isaac Hays, William E. Horner, Cor- 
nelius Agnew, J. Chisholm, Herman Knapp, 
Karl Koller, Edward Jackson, E. G. Loring, 
A. G. Heyl, Charles May, James Noyes and 
H. D. Noyes, C. A. Robertson, D. B. Roosa, 
G. T. Stevens, W. T. Thomson, M. U. Tron- 
coso, and H. W. Williams. 

The chapters—which deal with time peri- 
ods—begin with a brief presentation of illus- 
trious names followed by a systematic dis- 
cussion of the advances made. The signifi- 
cant original papers are listed in a compre- 
hensive bibliography that composes over one 
third of each volume. The bibliography 
should have included text references as the 
general index is very sketchy. The second 
volume with its span of only 50 years (1850- 
1900) indicates dramatically the steadily in- 
creasing tempo of ophthalmic achievement. 

James E. Lebensohn. 


RETINAL CIRCULATION IN MAN AND ANI- 

MALS. By I. C. Michaelson, Ph.D. (With 

a foreword by Jonas S. Friedenwald, 

M.D.), Springfield, Illinois. Charles C 

Thomas, 1954. 139 pages, 96 figures, ref- 

erences, no index. Price: $6.75. 

The author, formerly surgeon and senior 
pathologist to the Glasgow Eye Infirmary 
and now advisor in ophthalmology to the 
government of Israel and chief of the De- 
partment of Ophthalmology in the Govern- 
ment Hospital at Haifa, has nicely reviewed 
the development and adult condition of the 
blood vessels of the inner eye, particularly 
the retina, of various vertebrates. These in- 
clude the eel, roach, pigeon, frog, horse, 
rabbit, cat, rat, and man. 

The material which is well presented and 
informative, is particularly important to the 
ophthalmologist. points out 
the importance of the knowledge of the nor- 
mal vascular arrangement of other species 


Friedenwald 
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than man, in order to understand the sig- 
nificance of pathologic retinal vascular pro- 
liferation in the human. 

Derrick Vail. 


SeHPROBEN NACH A. Rorn (Roth's Visual 
Test Charts). Revised by Prof. P. A. 
Jaensch. Stuttgart, Germany, Georg 
Thiem Verlag, fifth edition, 1953. With 
explanatory pamphlet, 11 pages. Price: 
Cardboard, DM 15.-; Paper, DM 7.50. 
A constant change of visual test charts is 

desirable for patients under treatment who 

are subject to repeated visual tests for weeks 
or months. The Roth series provide ample 
variety. They include seven distance charts 
for use at five meters—three in Roman let- 
ters, three in numbers, and one illiterate. The 
letters, which follow ac- 
curately the Snellen design. The near-vision 
chart provides standard gradations of num- 
bers and of a passage in German printed in 

Roman letters. Because the historic and 

geographic references in the original text 


are all serifed, 


have lost their validity, a translation of Taci- 
tus has been substituted to guarantee that no 
political implications can be ascribed to the 
choice of author or content. 

James E. Lebensohn. 


BULLETIN OF THE OPHTHALMOLOGICAL So- 
ciety or Golden Jubilee Issue, 
1954, two volumes. 

The Ophthalmological Society of Egypt 
commemorates the 50th anniversary of its 
founding with a two-volume Golden Jubilee 
Issue of its Bulletin. Volume | consists of 
50 essays by Egyptian scholars which are 
grouped in categories resembling those of 
Tue JourNnat abstract department. There is 


a separate group of papers on trachoma and 
it is the largest group, with eight essays. 


“Conjunctiva and lids,” “Cornea,” and 


“Retina-vitreous” 
and then there are one, two, or three essays 
in each of the 10 other categories. 


each have seven essays, 


A second volume is devoted to a record of 
the Golden Jubilee ceremonies, and the ad- 
dresses and the communications of the dis- 
tinguished foreign guests who were invited 
help make memorable this festive celebra- 
tion: Karl Lindner, Vienna; Phillips Thy- 
geson, San Jose, California; Rudolph Thiel, 
Frankfurt, Germany ; Holger Ehlers, Copen- 
hagen; T. Keith Lyle, London; and David 
G. Cogan, Boston. 

These foreign guests not only contributed 
formal discussion on various ophthalmologic 
subjects but demonstrated surgical proce- 
dures, conducted clinical conferences, and 
lead discussion groups. 


F. H. Haessler. 


BULLETIN LA Société 
MoLOGIE. Number 104: pp. 233-417. 
Bruxelles, Imprimerie Medicale et Scien- 
tifique (67, Rue de l’Orient), 1953. 

At this summer session of the Belgian 
Ophthalmological Society, R. Weekers, Y. 
Delmarcelle and E. Prijot discussed the 
pathogenesis and the treatment of increased 
ocular tension in uveitis. Their tonographic 
studies for which they used the fluorescein 
test demonstrated a resistance to the outflow 
of the aqueous in most cases of hypertensive 
uveitis. This increased resistance sometimes 
was compensated by a decreased formation 
of aqueous. Atropine, and especially corti- 
sone, decreased the resistance to the passage 
of aqueous and therefore controlled the ten- 
sion in most cases of secondary glaucoma. 
When medical therapy was found ineffective, 
retrociliary diathermy was the procedure of 
choice because it reduces the formation of 
aqueous and compensates for the irreversible 
resistance to its outflow. 

Defrenne, Dorzee, Appelmans, and Jan- 
sen described two cases of hypertrophic con- 
junctivitis, caused by Rhinosporidium see- 
beri. The disease is practically unknown in 
France and Belgium, The patients were na 
tive children of the Belgian Congo. The 
treatment consisted in surgical extirpation, 
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cauterization and local use of two-percent 
antimony tartrate solution. In severe cases 
neostibosan should be given in addition. The 
manner of transmission of this parasite is 
still unknown; attempts to culture it were 
unsuccessful. 

P. Le Grand read a paper on hyphema 
after cataract extraction, His investigations 
were directed toward determining the pos- 
sible causes and frequency of occurrence by 
analyzing a series of 114 cataract operations. 

M. Malbran showed a motion picture on 
the surgery of astigmatism. P. Mathieu re- 
ported on his experiences with corneal con- 
tact lenses, type Woehlk. They worked very 
well in myopic patients but they cannot be 
used in high astigmatic errors and in kera- 
toconus, 

J. Frangois and A. Neetens studied re- 
current dystrophic erosions of the cornea. 
They referred to the characteristic location 
of this erosion in the inferior quadrant of 
the cornea, always independent of the loca- 
tion of the initial trauma; to its elevated, 
easily detachable margins; and to a typical 
epithelial stippling of the epithelial cells 
in the affected area between attacks, These 
authors recognize the lesion as a real epi- 
thelial dystrophy of unknown etiology which 
is only occasionally caused by trauma, They 
recommended a peripheral lamellar kerato- 
plasty with a three-mm. transplant. All their 
patients treated by keratoplasty were per- 
manently cured. 

J. Zanen added a progress report to a 
previous paper on vitelliform cysts. He 
showed several slides to emphasize that the 
lesions originally called congenital really 
were low-grade inflammatory changes. 

M. Humblet reported a case of chronic 
retrobulbar neuritis, caused by protracted 
use of Antabuse and apparently not influ- 
enced by the simultaneous use of tobacco. 

J. Frangois and M. Rabaey contributed a 
very interesting study on the basophilia of 
uveal sarcomas. This new technique consists 
essentially in the uptake of methylene blue 
by the intracellular nucleinic acids and in the 


measurement of the intensity of the ab- 
sorbed dye. Serial sections of sarcomas and 
liver preparations of rats were used for the 
critical evaluation of this method. The baso- 


philia of uveal sarcomas was high compared 


with normal tissues but varied in different 
sarcomas. There was no connection between 
the basophilia of the tumor cells and their 
pigmentation. It seemed that the amount of 
nucleinic acid in tumor cells is dependent on 
the growth, multiplication, and proliferation 
of the tumor cells and the intensity of the 
staining might be an indication of the grade 
of malignancy of a given tumor. This tech- 
nique, therefore, may facilitate the differ- 
entiation of pathologic conditions. 
Appelmans, Dehoux, Michiels re- 
ported two cases of metastatic carcinoma of 
the chorioid, They stated that metastatic 
cancers were more frequent than generally 


believed and that they mostly were bilateral ; 
diascleral transillumination was of no avail, 
secondary glaucoma occurred late, visual 
field changes and adaptation disturbances 
were early symptoms; the central vision 
stayed normal as long as the macula was not 
involved. 

J. Francois, R. J. Wienne, M. Rabaey and 
A. Neetens contributed a study of the lens 
proteins by electrophoresis. They investi- 
gated the lenses of cattle, pigs and man. 
and H. de 
Muelenaere read a paper on the alterations 
of the vitreous in diabetic retinopathy. In 
mild cases of diabetic retinopathy the vitre- 
ous was mildly fluid but its structure was 
preserved; in old and pronounced retinop- 


Appelmans, E. Carlier 


athy the vitreous fibrillae were covered by 
white, glittering deposits. A disturbance in 
the metabolism of the mucopolysaccharides 
was thought to be the reason for the struc- 
tural changes in the capillaries of the retina 
and the sedimentation on the framework of 
the vitreous. 

J. Frangois contributed a detailed genetic 
study of a family whose members presented 
ranging from iris 


congenital anomalies, 


colobomas to bilateral anophthalmos. One 
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member of this family, a child of first 
cousins presented the Bardet-Biedl syn- 
drome and bilateral anophthalmos. 

J. Francois and L. Haustrate discussed 
the case history of a two-year-old child with 
microphthalmos, uveal and optic-nerve 
coloboma, aplasia of the ascending branch 
of the mandibula and the temperomandib- 
ulary joint, malformations of the auricle 
and atresia of the external canal. They de- 
lineated the different forms of facial 
mandibular dysostosis and explained the 
entity which they called “syndrome of the 
first arch.” 

J. Frangois and G. Verriet gave a paper 
on the scotopic central scotoma of normal 
persons. After a short summary of a former 
lecture on the same subject, they described 
the results with a modified technique which 
allowed outlining of the normal variations 
of the scotopic scotoma and its relation to the 
size of the pupils and the adaptation 
mechanism. 


Alice R. Deutsch. 


By L. Guillaumat, S. 
Schiff-Wertheimer, G. Offret, and A. 
Dubois-Poulsen. Collection Medico-Chi- 
rurgicale a revision annuelle. Director 
General Pasteur Vallery-Radot. 
Editions Médicales Flammarion, 
1,263 pages, 266 illustrations, 
Price: Not listed. 

This is an exceedingly handsome looseleaf 
textbook of ophthalmology, well printed and 
illustrated. The volume is designed in such 
a way that annual revisions can be easily 
made by replacing antiquated material with 
new pages. This seems to be an excellent 
idea. 

The authors are well known and promi- 
nent in many fields of ophthalmology and 


Paris, 
1953. 
index. 


have collaborated most skilfully in covering 
very well the usual textbook material. 

The various parts comprise ocular semi- 
ology, refraction, regional and tissue pa- 
thology, neuro-ophthalmology, the effects of 
trauma, ocular therapeutics, and legal medi- 
cine. The chapters on diseases of the lens, 
vitreous, retina, uvea, and glaucoma are ex- 
ceptionally well done and the part devoted to 
neuro-ophthalmology is particularly note- 
worthy. French-reading ophthalmologists 
will be well repaid by careful study of the 
text, which is factually, even, austerely, 
written. 


Derrick Vail. 


Current Tuerapy: 1954, Edited by How- 
ard F. Conn, M.D. Philadelphia, W. B. 
Saunders Company. Clothbound. 865 
pages and index, Price: $11.00. 

Although practically every specialty in 
medicine has been represented in this exten- 
sive textbook, the ophthalmologist appears to 
have been overlooked completely among the 
several hundred contributors. Thus, the sec- 
tion on retrobulbar neuritis has been pre- 
pared by a neurologist and that on ocular 
allergy by a pediatrician. This sometimes 
makes for questionable therapeutic advice, 
as when cocaine solution is recommended for 
vernal catarrh and cortisone drops for active 
herpetic lesions of the cornea. 

It is unfortunate that, in a book on ther- 
apy of nearly 900 pages, some of the more 
common ocular conditions encountered by 
the general practitioner could not have been 
mentioned. While the ophthalmologist might 
find the book of some value for a discussion 
of current therapy in fields other than his 
own he will be disappointed in the cursory 
handling of his own specialty, 

William A. Mann. 
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Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

. Physiologic optics, refraction, color vision 

. Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

. Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


Wh 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 
Biichner, H. and Kukla, D. The absol- 
ute size of the sella turcica as a yardstick 
for the development of the pituitary. Klin. 
Monatsbl. f. Augenh. 124 :529-533, 1954. 
The absolute size of the sella can be 
measured only when a scale is photo- 
graphed on the X-ray film at the same 
time and distance. Such X-ray films of the 
skulls of 52 blind subjects were made and 
the area of the sella calculated. It was 
found that the sella of patients, blind 
since infancy, was somewhat smaller than 
the normal. The author believes that 
visual stimulation is necessary for the 
normal development of the pituitary. (3 
figures, 2 tables, 40 references) 
Frederick C. Blodi. 


Corddry, Ellen G. Vascular patterns in 
the human retina. Bull. Johns Hopkins 
Hosp. 94 :148-157, March, 1954. 


Corddry shows that there is a profuse 
capillary network which connects the ar- 
terioles and venules in the periphery of 
the retina. In one portion of the retina she 


423 


. Crystalline lens 

. Retina and vitreous 

. Optic nerve and chiasm 

. Neuro-ophthalmology 

. Eyeball, orbit, sinuses 

. Eyelids, lacrimal apparatus 

. Tumors 

. Injuries 

. Systemic disease and parasites 
. Congenital deformities, heredity 
. Hygiene, sociology, education, and history 


found a direct communication between 
arteriole and venule. It is clear that any 
portion of the periphery of the retina can 
receive its blood supply from several 
sources. (11 figures, 21 references) 

Irwin E, Gaynon. 


Garzino, Alessandro. The lenticular 
capsule as seen by the phase contrast 
microscope. Rassegna ital. d’ottal. 23: 
24-35, Jan.-Feb., 1954. 

In the study of the morphology of the 
dioptric media of the eye, the phase con- 
trast microscope may be considered as a 
link between the histologic examination 
and that with the biomicroscope. The 
method avoids the artefacts due to stain- 
ing and fixation of tissues. It shows that 
the capsule is a homogeneous substance, 
free of variable structure within the limits 
which the phase microscope can resolve. 
In addition it permits one to observe the 
particular morphology of the equator of 
the lens. Here one observes in the ex- 
ternal surface of the capsule the presence 
of a substance which may be a sort of 
cement which attaches the fibers of the 
suspensory ligament of the zonule. The 
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inner surface shows grooves in which the 
lens fibers lie. (8 figures, 19 references) 
Eugene M. Blake. 


Pagani, Luciano. The lens fibers as seen 
with the phase contrast microscope. Ras- 
segna ital. d’ottal. 23:48-62, Jan.-Feb., 
1954. 

Pagani reviews the embryologic devel- 
opment of the lens and points out that 
there is no protective or secretive func- 
tion, but simply a transparent body des- 
tined to permit accommodation. Only the 
lens fibers arising from the epithelial cells 
reproduce new fibers, which accounts for 
the increase in size of the lens during 
embryonic life. The article is well illus- 
trated by 14 photographs of the lens fibers 
in various stages and presents a good re- 
view of the development and physiology 
of the lens. (14 figures, 32 references) 

Eugene M. Blake. 


Pau, Hans. Histochemical studies of the 
retina. Arch. f. Ophth. 154 :546-552, 1953. 

The author studied the localization of 
retinal enzyme systems. He used enu- 
cleated eyes of beef, sheep and hogs and 
injected either triphenyltetrazoliumchlo- 
rid or paraphenylendiamin. Triphenyl- 
tetrazoliumchlorid is form red 
formazan-crystals at pH 7 and a redoxpo- 
tential of about —170 mv. Paraphenyl- 
endiamin produces a dark pigment at a 
strong redoxpotential. Histo- 
chemically the walls of the bloodvessels 
and the inner layers of the retina showed 
redoxpotential, 


said to 


positive 


a pronounced negative 
while rods and cones seemed to have a 
positive one. The possibility is considered 


that a specific distribution of definite 


enzyme systems plays its part in retinal 
mechanisms of active transfer. (6 figures, 


17 references) Ernst Schmerl. 


Rossi, Antonio. The epithelium of the 
lens as seen with the phase contrast mi- 


croscope. Rassegna ital. d’ottal. 23 :36-47, 
Jan.-Feb., 1954. 

The various changes in the form of the 
epithelial cells of the lens as they occur 
in different regions of this structure are 
carefully described. The article is espe- 
cially interesting because of the excellent 
photographs of the cells as seen by this 
newer method of study. (14 figures, 17 
references) Eugene M. Blake. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Cason, L., and Winkler, C. H. Bac- 
teriology of the eye. 1. Normal flora. 
A.M.A. Arch. Ophth. 51:196-199, Feb., 
1954. 

In this study of organisms grown from 
routine eye cultures taken prior to cata- 
ract surgery over a five-year period at the 
Thigpen-Cater Eye Hospital the authors 
were impressed by the high frequency of 
certain enteric gram-negative bacteria. 
Gram-negative rods were recovered from 
seven percent of the patients. Postopera- 
tive infection by this organism may give 
disastrous results. (1 table, 7 references) 

G. S. Tyner. 


Jacobs, L., Fair, J. R., and Bickerton, 
J. H. Adult ocular toxoplasmosis. A.M.A. 
Arch. Ophth. 51:287, March, 1954. 

This preliminary report of a parasi- 
tologically proved case is part of a study 
by the authors to identify by other means 
the organism seen by Wilder and to as- 
certain the importance of the parasite as 
an etiologic agent of uveitis. (1 reference) 


R. W. Danielson. 


Kirisawa, Naganori. Research on tra- 
choma with special reference to fixed virus 
of trachoma. Rev. intern. du trachome 
31 :60-74, 1954. 

In 1951 a “Trachoma Research Team” 


ABSTRACTS 425 


was organized in Japan by the late Pro- 
fessor M. Nakashina of the University of 
Tokyo. After Professor Nakashina’s 
death, Professor N. Kirisawa, also of the 
University of Tokyo, became chairman 
of the Team. Other members include Drs. 
S. Arakawa, Y. Mitsui, O. Kitamura, S. 
Sugiura, J. Tsutsui, H. Ueno, and H. 
Tokuda. This is the first report on the 
joint investigative studies of this group 
of workers. 

The isolation of 20 strains of trachoma 
virus by the mouse brain technique is 
claimed. The virus became fixed after re- 
peated mouse passage and all strains had 
common antigenicity. The isolation of 
trachoma virus on the chorioallantoic 
membrane and on the yolk sac of the 
developing chick embryo is also claimed, 
and positive complement fixation tests on 
sera from trachomatous individuals are 
reported. The fixed virus produced a self- 
limited follicular conjunctivitis in human 
volunteers. Under the electron microscope 
the fixed virus appeared as bodies 100- 
200 w in size. Animal experiments with 
fixed virus indicated that sulfamerazine, 
sulfadiazine, and terramycin were thera- 
peutically effective. Reports on the phys- 
icochemical and biochemical properties of 
the virus were also made. Tissue culture 


passage was claimed. From a histochemi- 
cal study of trachoma inclusion bodies, it 
was concluded that they were colonies of 


the virus. P. Thygeson. 


Kittle, V., and Schubert, W. The eyes 
of animals with compressed air sickness. 
Arch. f. Ophth. 154 :553-560. 1953. 

Several dogs, cats, and a guineapig were 
exposed to pressures of five to six atmos- 
pheres for several hours and then sud- 
denly decompressed. The animals sur- 
vived the decompression for not more than 
six to 14 minutes. Shortly before death 
the retinal veins appeared filled with gas 
and the arteries were contracted. Autop- 


sies showed the right side of the hearts 
distended with gas. (12 references) 
Ernst Schmerl. 


Vogel, Adolph W. Experimental fundal 
lesions. A.M.A. Arch Ophth. 51:535-548, 
April, 1954. 

A method of injecting various sub- 
stances into the suprachoroidal and subret- 
inal spaces of rabbit eyes is described. Of 
particular interest is the fact that rabbit 
squamous cell carcinoma cells can be in- 
jected and produce a rapidly growing car- 
cinoma in the choroid. Tubercle bacilli 
produce typical clinical pictures. (9 fig- 
ures, 17 references) G. S. Tyner. 


Woods, A. C., Becker, B., and Wood, 
R. M. Studies in experimental ocular 
tuberculosis. A.M.A. Arch. Ophth. 51: 
242-255, Feb., 1954. 

The authors report the effect of isonia- 
zid in the normal nonimmune rabbit. The 
drug inhibits the outbreak of the disease 
while animals are under treatment and 
exhibits a therapeutic effect after the out- 
break of ocular lesions. The drug appears 
to have bacteriostatic rather than a bac- 
teriocidal effect and clinically should be 
used in combination with streptomycin 
and PAS. Treated animals develop a 
bacillary resistance to isoniazid. (6 fig- 


ures, 25 references) G. S. Tyner. 


3 

VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Bietti, J. B., and Cima, V. The role of 
the pituitary in producing an increased 
intraocular pressure after nicotine and 
water. Klin. Monatsbl. f. Augenh. 124: 
386-392, 1954. 

These experiments were done on rab- 
bits. Intravenous injection of nicotine 
caused a slight and shortlasting rise of 
pressure, Distilled water given by stom- 
ach tube was known to cause a similar 
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rise. Both methods combined have a more 
pronounced and longer lasting effect. This 
rise of the intraocular pressure is prac- 
tically abolished after the surgical extirpa- 
tion of the pituitary. (2 charts, 14 refer- 
ences) Frederick C. Blodi. 


Binder, R., Binder, H., Gubatta, M., and 
Oelsinger, W. Experimental studies in 
animals on the action of anticoagulants 
and streptokinase. Arch. f. Ophth. 154: 
488-490, 1953. 

Apparently this is a preliminary report 
without any definite findings. (2 refer- 
ences) Ernst Schmerl. 


De Magalhaes, Paulo B. Cataract in- 
duced by galactose in rats: influence of 
the administration of thyroid and thio- 
uracil upon its evolution. Arq. brasil. de 
oftal, 16 :55-131, 1953. 

The rat was used as experimental 
animal for the study of variations in os- 
motic pressure, one of the possible causes 
of cataract, and galactose administered in 
the diet was chosen as the cataractogenic 
agent. Two diets were selected, one poor 
in protein with the addition of 50-percent 
galactose to insure rapid production of 
cataract, and a protein-rich diet fed to 
control animals. The rats were weighed, 
examined grossly and with the biomicro- 
scope after dilatation of the pupils, the 
lenses photographed by means of retro- 
transillumination, and finally, histologic 
examination of the lens and thyroid gland 
was done. The experiments seem to verify 
the results of other investigators in that 
galactose induced a cataract which ap- 
peared within three to four days after its 
administration. It was observed with slit- 
lamp and ophthalmoscope that temporary 
suspension of the diet containing galac- 
tose was followed by clearing of the lens 
opacities in some animals. 

Altogether, 67 animals were used in the 
investigation and the following conclu- 
sions were drawn from the protocols: 1. 
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The administration of desiccated thyroid 
to rats on a diet containing galactose ac- 
celerates the appearance and evolution of 
cataracts. 2. The administration of thiou- 
racil to similar rats retards the appearance 
and evolution of such cataracts. 3. The 
race, age and weight of the rat influence 
the evolution of the cataract. 4. Micropho- 
tography by means of retro-transillumina- 
tion is an excellent means of recording the 
evolution of the opacities. 5. Dosage of 
0.125-percent thyroid and 0.1-percent 
thiouracil are most suitable concentra- 
tions for continued administration. 

The actual process of cataract formation 
by galactose is not clear. A disturbance 
of osmotic balance due to hypertonicity of 
the aqueous humor and a reduction in per- 
meability of the lens capsule may be fac- 
tors. Changes in pH and protein metabo- 
lism with proteolysis, deamination, and 
increase in calcium content of the lens 
have also been discussed as possible 
factors. The combination of thyroid and 
galactose accelerates the process of opaci- 
fication. The thyroid hormone is believed 
to act by increasing glycemia, which, in 
turn, increases the permeability of semi- 
permeable membranes. It may also inten- 
sify protein catabolism with liberation of 
ammonia within the lens, thus favoring 
the precipitation of calcium. (16 figures, 
3 tables, 89 references) 

James W. Brennan. 


Duane, T. D. Observations on the 
fundus oculi during black-out. A.M.A. 
Arch. Ophth. 51 :343-355, March, 1954. 

Black-out, as the word is employed in 
aviation medicine, refers to the condition 
wherein, as a result of positive g, the 
subject (in an aircraft or in a centrifuge) 
cannot see, although he can cerebrate and 
respond to auditory and tactile stimuli. 
The problem has been to determine 
whether black-out results from ischemia 
of the retina or of some other portion of 
the visual tract. The authors discuss the 
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evidence and then describe their ingenious 
experiments with the following conclu- 
sions. 

Black-out in humans subjected to posi- 
tive acceleration is accompanied by a 
retinal arteriolar ischemia which can be 
seen ophthalmoscopically. Retinal anoxia 
occurs within several seconds after retinal 
ischemia appears. These observations 
were verified in animals where it was also 
found that intraocular and intracranial 
pressures decrease during positive g in 
rabbits. (5 figures, 28 references) 

R. W. Danielson. 


Fontana, Giuseppe. Contribution to the 
problem of diabetic retinopathy and in- 
sulin treatment (Experimental studies). 
Arch. di ottal. 58:5-32, Jan.-Feb., 1954. 

Two rabbits were given 2 to 10 units 
of insulin for 33 and 50 days. No ophthal- 
moscopic or histologic changes were ob- 
served in the retina. Eight rabbits were 
made alloxan-diabetic and three had sur- 
vived for six months when one eye was 
enucleated as a control and the other eye 
left intact while insulin treatment was ad- 
ministered for 20 to 60 days. Two animals 
showed proliferation of the venous endo- 
thelium, increase in the number of capil- 
laries and congestion of the plexiform 
layer. Fontana concludes that the inter- 
capillary glomerulosclerosis is instrumen- 
tal in determining the appearance of 
diabetic retinopathy, and that insulin 
treatment is not harmful. Hypoglycemia, 
however, must be avoided, and arterial! 
hypertension kept under control, since the 
latter rises as the glycemia improves. (3 
figures, 59 references) John J. Stern. 


Gettes, Bernard C. Three new cyclo- 
plegic drugs. A.M.A. Arch. Ophth. 51: 
467-472, April, 1954. 

The author reports on the cycloplegic 
effect of a 1-percent solution of three 
drugs in refraction. He believes the drugs 
are superior to homatropine or atropine 
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because of their rapid maximal effect, 
short duration, and lack of local and sys- 
temic effects. (2 tables, 4 references) 

G. S. Tyner. 


Ikui, H., and Furuyoshi, Y. Treatment 
of sympathetic ophthalmia and Harada 
and Vogt-Koyanagi’s syndrome. Acta Soc. 
Ophth. Japan 58 :500-509, June, 1954. 

Eleven cases of Harada and Vogt-Koy- 
anagi’s syndrome and seven cases of sym- 
pathetic ophthalmia were treated. When 
cortisone was given systemically, there 
was a rapid improvement in the inflam- 
mation of the eye, but it was apt to recur 
about three weeks after a discontinuation 
of the treatment. A topical use of corti- 
sone and hydrocortisone was effective 
for the inflammation of the anterior seg- 
ment of the eye, but little for the choroidi- 
tis. The author emphasizes that cortisone 
is only effective for the inflammation but 
not for the depigmentation of fundus, skin 
and hair. Antibiotics of the tetracyclin 
group and chloramphenicol were tried 
without benefit even if more than 100 gm. 
were given. Domian and irgapyrin were 
also ineffective. (4 tables, 15 references) 


Yukihiko Mitsui. 


Jaeger, Wolfgang. The dehydrases of 
the cornea. Second and third communica- 
tion. Arch. f. Ophth. 154:401-466, 1953. 

A former study reported the role which 
the corneal dehydrases play in the me- 


tabolism of carbohydrates. Using the 
same method as before, the author con- 
tinued his work and studied the effect of a 
number of toxic substances upon the ac- 
tivity of the corneal dehydrases. He found 
that acids and bases unspecifically de- 
stroyed the enzymes, and copper salts in- 
hibited their activity. Numerous other 
toxic substances also produced inhibition 
and simultaneously caused corneal inflam- 
mation. Snake venom and bee stings es- 
pecially acted in this way and produced 
severe inflammatory reaction of the con- 
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junctiva and the cornea. Bacterial toxins 
tested so far had no effect upon the 
dehydrases. In the third communication, 
studies of the action of therapeutically 
used drugs in their influence upon the 
dehydrases are reported. In addition to 
the methods used before, examinations of 
rabbits’ eyes in vivo were made. The 
commonly used mydriatics and miotics do 
not seem to affect the corneal dehydrases. 
The inhibitory effect of copper salts was 
found to be counteracted by sodium thio- 
sulfate. Antihistamins and especially zinc 
protected against the action of snake and 
bee poison. Therapeutically, zinc should 
be administered as possible. 
When two or more hours have passed 
after the poisoning, zinc will hardly be of 
any help. The inhibitory function ex- 
ercised by zinc and other substances 
seems to some extent to be ascribable to 
the protection of the ocular dehydrases. 
(17 figures, 165 references) 
Ernst Schmerl. 


soon as 


Kuechle, Hans J. Experimental investi- 
gations to determine the optimum of PAS- 


treatment in ophthalmology. Arch. f. 
Ophth. 154:467-482, 1953. 

The author discusses the newer drugs 
used in tuberculosis. He gave PAS (para- 
aminosalicylic acid) to rabbits and deter- 
mined its concentration in blood and 
aqueous. PAS was given orally, sub- 
cutaneously together with hyaluronidase, 
and intravenously, and was found to occur 
in the blood in proportions of 1:1.5:2:3. 
Ratios for the aqueous corresponded to 
those of the blood. The sodium salts 
showed higher concentrations in blood 
and aqueous than the calcium compounds 
of PAS. (3 tables, 81 references) 

Ernst Schmerl. 


Marconcini, Eraldo. Solutions of neutral 
atropine sulfate in doubly distilled water 
and those made in the presence of sodium 


chloride. Arch. di ottal. 58:85-92, Jan.- 
Feb., 1954. 

The addition of .09-percent sodium 
chloride to a solution of neutral atropine 
sulfate in bidistilled water produces an 
increase in its paralyzing action on the 
parasympathic and a more marked pupil- 
lary dilatation. (10 references) 


John J. Stern. 


McDonald, James E. Cysteine protec- 
tion of the cornea against Beta radiation. 
A.M.A, Arch. Ophth. 51:301-310, March, 
1954. 

A chemical agent which would protect 
the body against ionizing radiations could 
have tremendous practical significance. 
Bacq has reported such protective action 
from sodium or potassium cyanide and 
Patt later reported such action from 
cysteine hydrochloride. Von Sallmann has 
shown the protective effect of cysteine on 
ocular lesions subsequently exposed to 
X rays. In this study, the author reports 
that in rabbit eyes the subconjunctival 
injection of a total of 1 cc. of 8-percent 
cysteine (free base) in two areas protects 
the epithelium, stroma and endothelium 
of the cornea against the application of 
40,000 rep of beta radiation one hour 
later, using the Sr® ophthalmic applicator. 
(7 figures, 17 references) 

R. W. Danielson. 


Muenich, W., and Dietze, H.-H. The 
action of alloxan upon the regeneration 
of corneal epithelium in rabbits. Arch. f. 
Ophth. 154 :483-487, 1953. 

Central corneal defects were experi- 
mentally produced in both eyes of 12 
rabbits. When alloxan was administered 
as a l-percent ointment to one eye of each 
animal, while the other eye served as a 
control, healing was found to occur some- 
what faster in the treated eye. (6 figures, 
22 references) Ernst Schmerl. 


Nagaya, Y. A histochemical study of 
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glycogen-phosphatase in the retina. Acta 
Soc. Ophth. Japan 58 :473-478, June, 1954. 

The distribution of glycogen-phospha- 
tase in the retina of the hen and the frog 
is studied. In the hen the main portion 
is in the internal plexiform layer. The 
layer of nerve fibers, the internal limiting 
membrane, and the rods contain the fer- 
ment also. In the frog the external plexi- 
form layer is the main seat of its distri- 
bution. The internal segment of rods, in- 
ternal plexiform layer, the layer of nerve 
fibers and internal limiting membrane also 
contain the substance. (2 figures, 14 refer- 
ences) Yukihiko Mitsui. 

Ogino, S., Noji, M., Fujimoto, T., and 
Yasukura, K. Fermental and non-fermen- 
tal respiration of the crystalline lens. Acta 
Soc. Ophth. Japan 58 :468-471, May, 1954. 

When the lens capsule (epithelium) is 
emulsified, the oxygen uptake decreases 
considerably, while the converse is true of 
the lens cortex. The oxygen uptake of 
the capsule is greatly reduced when glu- 
cose is taken from the fluid, but the nor- 
mal uptake is recovered by an addition of 
pyroracemic acid and succinic acid. In 
case of the cortex these manipulations 
have little effect. The oxygen uptake of the 
capsule is impeded almost completely by 
KCN or by heating, but not that of the 
cortex. The authors that the 
oxygen uptake of the lens capsule is due 
to a respiratory metabolism based on glu- 
cose, while that of the cortex is mainly 
due to an auto-oxydation of vitamin C. 
(1 figure, 5 tables, 9 references) 

Yukihiko Mitsui. 


consider 


Papst, Wolfgang. Bis-cholinesters as 
muscle relaxants and hyaluronidase in 
cataract extractions. Klin. Monatsbl. f. 
Augenh. 124 :536-545, 1954. 

A succinylic bis-cholinester was used. 
This drug, given acts 
directly on the muscle endplate and paral- 
yses the muscle fibers. The range of 


intravenously, 


safety is much larger than that of curare. 
The drug was used on 32 patients, always 
preceded by a retrobulbar procain injec- 
tion, with or without hyaluronidase (1 
unit per cc). Hyaluronidase enhanced the 
muscle-relaxing action of succinyl. There 
was no effect on respiration or blood pres- 
sure. The intraocular pressure usually fell 
slightly. The effect of the drug is short- 
lasting and is usually gone after 10 min- 
utes. The author believes that it is valu- 
able. (4 tables, 58 references) 
Frederick C. Blodi., 


Rodger, F. C. Degenerative changes in 
the rat visual pathway when thiamin and 
riboflavin deficiencies are combined. Brit. 
J. Ophth. 38 :144-155, March, 1954. 

It has previously been shown that de- 
generation of the visual pathways may 
occur in rats with thiamin deficiency over 
a long period of time. In this paper these 
changes were studied when thiamin and 
riboflavin deficiencies are combined, The 
experiments were carried out both in an 
acute deficiency of 19 days and in pro- 
longed deficiency of 220 days. Three 
groups were followed in each series; one 
having a lack of thiamin, one a lack of 
riboflavin, and the third a lack of both 
these vitamins. 

In those animals made acutely deficient 
there were no signs of degeneration of the 
visual pathways. In those deficient of 
thiamin only there were slight signs of 
degeneration ; in those lacking riboflavin 
there were no signs of degeneration at all; 
while in those deficient in both these 
vitamins gross degenerative changes were 
found. It was an interesting observation 
that the animals deficient in both these 
substances lived longer and seemed 
healthier than the animals deficient in 
thiamin alone. (12 figures, 4 tables, 5 
references) Morris Kaplan. 


Sapuppo, Concetto. The eye and the 
diencephalon. The role of the blood- 
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aqueous barrier in contralateral light 
stimulation. Riv. oto-neuro-oftal, 29:182- 
191, March-April, 1954. 

The author found increased permeabil- 
ity of the blood-aqueous barrier in an eye 
kept in the dark while the other eye is 
illuminated. These results were obtained 
by the author in experimenting with 
twelve absolutely normal individuals. 
Such variations should be included among 
the oculo-ocular reflexes. (1 figure, 37 
references) Walter Mayer. 


Snydacker, D., Deutsch, W. E., and 
Bayard, W. L. Various anesthetic agents 
used in retrobulbar injections. A.M.A. 
Arch. Ophth. 51 :473-480, April, 1954. 

This is an informative article of great 
interest to anyone who employs retro- 
bulbar anesthesia for ocular surgery. A 
comparative study was made to determine 
the effect of retrobulbar injection of pro- 
caine hydrochloride, 2 percent; epine- 
phrine, 1:50,000; hyaluronidase, 7.5 tur- 
bidity-reducing units per cc; lidacaine 
hydrochloride 1 percent (xylocaine), and 
isotonic saline on the prominence of the 
globe, intraocular pressure, pupillary size, 
extraocular muscles, depth of the anterior 
chamber and corneal sensitivity. The 
study was conducted on human subjects 
with senile cataracts. 

The injection of 1.5 cc. of any solution 
did not produce a significant proptosis. 
Ocular tension was reduced a similar 
amount by 2-percent procaine and 1-per- 
cent lidocaine alone. Addition of epineph- 
rine or hyaluronidase alone to procaine 
enhanced the effect ; addition of both pro- 
duced an even greater tension lowering 
effect. The effect of the addition of hya- 
luronidase or epinephrine or both to lido- 
caine was not studied. Numerous other 
interesting effects are described in the 
article which should be read in its en- 
tirety. (3 charts, 10 references) 

G. S. Tyner. 
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Tojo, H. Protein content in the diet and 
the development of galactose cataract. 
Acta Soc. Ophth. Japan 58 :556-558, June, 
1954. 

Tojo was able to produce galactose 
cataract in adult guineapigs, when scurvy 
had been produced. The cataract devel- 
oped in four to seven days when the casein 
content in the diet was 30 percent, whereas 
it took 13 days with five percent casein. 

Yukihiko Mitsui. 


4 

PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Allen, M. J. The dependence of cyclo- 
phoria on convergence, elevation and the 
system of axes. Am. J. Optometry 31: 
297-307, June, 1954. 

This excellent paper reviews the work 
of Landolt, Hering, Donders, Carow, Her 
man, and others and compares the results 
to those expected from Listing’s Law. The 
wide variance of experimental and theo- 
retical data indicate innervational inter- 
ference related to convergence. Excyclo- 
phoria upon upward gaze is attributed to 
overaction of the inferior oblique muscles. 
Physiological excyclophoria produces a 
horopter plane tilted away superiorly in 
the position which most people find more 
comfortable for reading on a plane surface. 
If a book is tilted nearer at the top, the 
reading becomes uncomfortable. 


Paul W. Miles. 


Alpern, Mathew. Relation of visual la- 
tency to intensity. A.M.A. Arch. Ophth. 
$1 :369-374, March, 1954. 

The response of an organism to light is 
invariably preceded by a latent period. It 
has been shown in the clam siphon that 
the duration of the latent period is in 
versely related to the intensity of the 
photic stimulus. To study this effect in 
man, the exposure asynchrony required to 
make two neighboring flashes of different 
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intensities appear synchronous was deter- 
mined. It was found that as the intensity 
difference increased, the dimmer light had 
to be flashed at an increasingly longer 
time interval before the brighter. Delta 
movement is discussed. (3 charts, 12 ref- 
erences) R. W. Danielson. 


Asher, H. The suppression theory of 
binocular vision. Am. J. Optometry 31: 
246-251, May, 1954. 

Experiments show that in normal vision 
retinal correspondence is rigid and un- 
changing. One of a pair of corresponding 
points always the other. 
Where there is a contour, the suppression 
of adjacent retinal elements is enhanced, 
which prevents diplopia but creates dis- 
parity and provides stereoscopic depth. 
The contour of one part of an image may 
be dominant in one eye, and that of an- 
other part may be dominant in the other. 
Binocular lustre is an abnormal phenome- 
non possible only in experiments, but con- 
firms the suppression theory in that fine 
black grains in the final image are ad- 
jacent to fine white grains, but never fuse. 
The “fusion” of a red and a green postage 
stamp to produce a brown mixture is a 
matter of color and not of contour or 
contrast. Fusion of contours does not take 
place, because the binocular image is not 
brighter than either monocular one. 


Paul W. Miles. 


suppresses 


Biernacka-Biesiekerska, J., 
glowa, M. Ascorbic acid in the physiology 
of color vision. Klinika Oczna 24:1-5, 1954. 


and Szezy- 


The relation between the level of vita- 
min C in the blood and the size of the 
visual field for green was determined in 
43 adults. Visual fields for green were 
taken, the level of vitamin C was checked 
and vitamin C was given orally in amounts 
from 100 to 500 mg. per day for at least 
one week. The authors found a definite 
correlation between the vitamin C blood 
level and the size of the visual field for 


green. Small fields for green may be used 
as indication of vitamin C deficiency. 
There are seasonal variations in the size 
of the visual fields for green and the blood 
vitamin C level was lowest in the early 
spring and the highest in the fall. Seasonal 
variations in color perception may be re- 
lated to the vitamin C level in the or- 
ganism. (4 figures, 15 references) 
Sylvan Brandon. 


Bocci, G. Visual apparatus and fluores- 
cent light. Boll. d’ocul. 33:100-111, Feb., 
1954. 

Advantages and disadvantages of fluo- 
rescent light are discussed and explained 
by the physical characteristics of the rays 
emitted. While in itself not dangerous, 
fluorescent light may become a nuisance 
when improperly used and installed. Un- 
detected and uncorrected ametropia may 
make itself felt by subjective discomfort 
due to the different spectral curve of this 
light; with proper correction, ametropes 
will scarcely have real difficulties. (1 
figure, 41 references) K. W. Ascher. 


Burian, Herman M. Electric responses 
of the human visual system. A.M.A. Arch. 
Ophth. 51 :509-524, April, 1954. 

The author reviews the fundamentals of 
electroretinography. His electrodes con- 
sist of a plastic speculum to which a cor- 
neal contact lens is atached by a wire 
spring. A silver wire is recessed into the 
plastic and makes contact with the cornea 
through a film of methylcellulose. A stand- 
ard Grass ink-writing encephalograph is 
used for recording and amplification. 

The author employs the standard con- 
ditions of G. Karpe: a light stimulus of 
20 to 80 lux and of 1/25 second’s dura- 
tion, with a frequency of one stimulus 
every 15 seconds, after five minutes of 
dark adaption. An electroretinogram is 
registered which consists essentially of a 
b-wave which is the best expression of the 
sensitivity of the retina and is alone as- 
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sociated with the impulse response in the 
optic nerve. 

Considerable space is given to a dis- 
cussion of electroretinograms in the light- 
and dark-adapted eye. The author out- 
lines the problems which are being studied 
by electroretinography in man and ani- 
mals. (7 figures, 36 references) 

G. S. Tyner. 


Colenbrander, M. C. Measuring accom- 
modation by means of a strong concave 
lens. Ophthalmologica 127:48-51, Jan., 
1954. 

Duane’s method of measuring the near 
point of accommodation has the disad- 
vantage that even the .3 mm.-wide hair 
line at the usual test distance is too gross 
a target to permit recognition of the be- 
ginning of the blurring due to beginning 
failure of accommodation. Colenbrander 
practices and recommends a method that 
brings accommodation into play under 
conditions of distance vision by means of 


a strong minus lens interposed by the 


examinee himself between his distance 
glasses and the Snellen chart placed at 20 
feet. A virtual image of the chart forms 
at the focal distance of the minus lens. 
This virtual image the examinee can see 
clearly by accommodating upon it. The 
amount of accommodation necessary de- 
pends upon the strength of the lens and 
upon its position in relation to the exami- 
nee’s eyes. The smallest letter or opto- 
type that the examinee can read with the 
minus lens close to his distance Rx is a 
measure of his power of accommodation. 

By simple trigonometry the author 
shows that the ratio visual acuity with and 
without the minus lens times the dioptric 
power of the minus lens equals the am- 
plitude of accommodation. 

Peter C. Kronfeld. 


Constantine, E. F., and McLean, J. M. 
Contact lenses in aphakia. A.M.A. Arch. 
Ophth. §1:212-215, Feb., 1954. 


Data on 39 monocular aphakic patients 
fitted with some type of contact lens are 
presented. Ten of the 39 discontinued 
their use, 17 were wearing their lenses 
over 10 hours daily, 25 were able to fuse 
the Worth four-dot-test, and 12 of 16 
showed third degree fusion on a synopto- 
phore. Patients showed a high degree of 
aniseikonia, but were able to enjoy com- 
fortable binocular vision. (4 tables, 6 
references) G. S. Tyner. 


Elvin, Ferd T. The results of prescrib- 
ing vertical prisms from the Turville test. 
Am. J. Optometry 31 :308-314, June, 1954. 

In the Turville test, vertical muscle 
imbalance is tested with peripheral fusion 
intact. The patient looks at two letters on 
a horizontal line either at distance or near. 
By means of a card held out in front of 
the eyes, only the ipsilateral letter can be 
seen by either eye. In the presence of 
hyperphoria, in spite of fusion, one letter 
appears higher than the other until cor- 
rected by a vertical prism in the trial 
frame. The amount of prism required to 
make this correction is that which can be 
comfortably worn. “Adaptation” to verti- 
cal prism reported by Ogle and others was 
not experienced, but only 29 of the pa- 
tients were tested repeatedly. 


Paul W. Miles. 


Freeman, E. Optometric rehabilitation 
of the partially blind—a report on 175 
cases. Am. J. Optometry 31 :230-239, May, 
1954. 

Patients under the age of 40 years who 
have visual acuity in the best eye between 
20/200 and 10/200 can benefit from the 
Feinbloom 6 or 8-power microscopic 
spectacle. Reading of newspaper print is 
frequently possible at a distance of a few 
inches, The vision is somewhat superior 
to that obtained with an excess of sphere 
in ofdinary spectacles of 10.00 to 20.00 
diopters with a decreased reading dis- 
tance. In many subjects visual acuity in- 
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creased considerably after a few weeks of 
practice in the use of the microscopic 
spectacle. Paul W. Miles. 


Gerstner, Richard. The physical expla- 
nation of Guist’s “Luminous Circles.” 
Klin. Monatsbl. f. Augenh, 124:545-552, 
1954. 

The apparatus consists of a ring-dia- 
phragm 20 cm. in diameter and 0.5 mm. 
wide. It is illuminated from behind and 
the patient looks at it in a dark room from 
a distance of 6 meters. If he is ametropic 
he sees several rings instead of one. Dif- 
fraction accounts for seeing a number of 
rings and not one blurred ring. (6 figures) 

Frederick C. Blodi. 


Graft, T. Newer methods for testing 
binocular vision. Klin. Monatsbl. f. 
Augenh. 124 :257-262, 1954. 

It is important to obtain a “refraction 
balance” between the two eyes, if they 
both have normal An opaque, 
vertical bar divides the vision chart in 
such a way that one eye sees only one half 
of the chart. In this way differences in the 
remaining accommodation are made mani- 


vision. 


fest. If vertical lines are shown, a cyclo- 
phoria can be detected. When horizontal 
lines are exposed, a hyperphoria can be 
diagnosed and by comparing the two 
halves of a square, anisokonia will become 
apparent. The author devised a wing-sepa- 
rator, which divides the vision chart and 
can be used for distance and near, so im- 
proving the original of A. E. Turville. (6 
figures, 4 references) 
Frederick C. Blodi. 


Gomez, E. Salgado. The surgical treat- 
ment of myopia. Ann. d’ocul. 187 :157-164, 
Feb., 1954. 

The author recommends the following 
in the treatment of malignant myopia: 1. 
between the ages of 15 and 20 years, where 
the amount of myopia in diopters exceeds 
the age in years, discission of the lens and 


tissue therapy; 2. between the ages of 20 
and 30 years, scleral resection and tissue 
therapy; 3. after 30 years of age, scleral 
resection followed by intracapsular ex- 
traction of the lens. The author reports 
favorably on the use of tissue therapy. In 
over 300 cases he observed inhibition of 
progression of degenerative changes, ab- 
sorption of exudates and hemorrhages, 
improvement of visual acuity or an occa- 
sional decrease in refractive error of 1, 2 
or 3 diopters, accompanying a decrease in 
the optical density of the vitreous. (3 
figures) John C, Locke. 

Hirsch, M. J. Psychological aspects of 
three-dimension motion pictures. Am. J. 
Optometry 31:273-281, June, 1954. 

The screen illumination was shown to 
vary in three dimensional movies from 
03 to 2.5 foot lamberts depending on the, 
requirements of the portrayed, 
Under 2.5 foot lamberts, the stereopsis 
dropped fairly rapidly, and the loss of 
depth perception could be noticed on view- 
ing dark scenes in commercial movies. 
Discomfort after watching three dimen- 
sional movies was attributed to the fact 
that varying accommodation for perceived 
distances would not be required ; only the 
changes in innervation for convergence 
are required, The common exaggeration 


scene 


of disparity might exceed the “zone of 
comfort” of some persons with hetero- 
phoria. The changes in disparity in ob- 
lique gaze was also considered important. 


Paul W. Miles. 


Kirschen, M. A study of visual perform- 
ance of mentally retarded children. Am. 
J. Optometry 31 :282-288, June, 1954. 

Of 93 mentally retarded children, most 
of whom had had cerebral birth injuries 
4 had cataracts, 18 had nystagmus, 34 had 
“jerky versions”, 11 had oculomotor pare- 
sis, 43 had exotropia, 23 had weak or ab- 
sent accommodation. Of those who could 
be examined, 11 were emmetropic, 48 were 
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hypermetropic, and 24 were myopic. Most 
were from 10 to 14 years of age. To relax 
the eyes for retinoscopy, the children 
watched a movie through +1.50D. 
spheres. The effect on apparent vision and 
attention was not mentioned. 


Paul W. Miles. 


R. The clinical evaluation of 
Mo- 


Liehn, 
Guist’s “Luminous Circles.” Klin. 
natsbl. f. Augenh. 124:553-560, 1954. 

It is practically impossible to use this 
device for subjective refraction. The pa- 
tients accept more minus lenses and less 
plus lenses than necessary. A determina- 
tion of the astigmatism is also time-con- 
suming and inaccurate. 


Frederick C. Blodi. 


Lisch, Karl. The clinical importance of 
the antagonistic innervation of the ciliary 
muscle. Klin. Monatsbl. f. Augenh. 124: 
263-266, 1954. 

In order to detect the full amount of 
hyperopia in adults the author first puts 
the highest plus lens in front of both eyes 
with which the best acuity can still be ob- 
tained. Then the patient is asked to read 
small print at close distance for a short 
while and then again to look at the distant 
chart. This procedure may have to be re- 
peated, but it will reveal the full amount 
of hyperopia. The expianciion offered is a 
reciprocal innervation of the antagonistic 
mechanisms for near and distance accom- 


modation,. (13 references) 
Frederick C. Blodi. 


Morgan M. W. The ciliary body in 
accommodation and accommodative—con- 
vergence. Am. J. Optometry 31:219-229, 
May, 1954. 

Haploscopic studies of the accommoda- 
tion and convergence of normal and pres- 
byopic individuals indicate that no more 
effort is required for the last diopter of ac- 
commodation than the first, whatever the 
range available. The evidence supports 
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the contention that there is no decrease in 
responsivity of the ciliary muscle with 
age. The lens becomes sclerotic and the 
pupil becomes smaller. In presbyopia 
efforts to accommodate are not persistent- 
ly increased, because there is no change in 
the corresponding convergence. 


Paul W. Miles. 


Mukaiyama, M. A study of increase in 
visual acuity by binocular vision. Acta 
Soc. Ophth. Japan 58:492-499, and 525- 
529, June, 1954. 

An increase in visual acuity is greater 
in binocular vision than in monocular even 
if one of the eyes is made ametropic by 
glasses. The influence of ametropia for 
such an increase in vision is the smallest 
at the illumination of 0.01 lux, and an 
ametropia of two diopters is negligible at 
this illumination. Over 10 lux, however, 
the negligible ametropia is only 0.5 diop- 
ter. A greater increase in visual acuity is 
obtained in binocular vision in general, 
if the percentile contrast of the test type 
is smaller. (11 figures, 2 tables, 51 refer- 
ences) Yukihiko Mitsui. 


Nemetz, U. R., Pressina, M., and 
Schmidt, I. Amblyopia and strabismus 
treatment at the I. University Clinic at 
Vienna. Klin. Monatsbl. f. Augenh. 124: 
266-277, 1954. 

This is an analysis of 234 patients 
treated according to the method of Ban- 
gerter. 107 patients had an amblyopia. The 
best results were obtained in 26 patients 
with extramacular fixation and severe 
amblyopia. The angle of deviation could 
be reduced in all cases except those with 
deeply rooted anomalous retinal corre- 
spondence. (10 figures, 1 reference) 

Frederick C. Blodi. 


Obi, S. Senile change of the color sense. 
Acta Soc. Ophth. Japan 58 :451-454, May, 
1954. 


The color sense of the aged was meas- 


= 


ABSTRACTS 435 


ured by a modified anomaloscope. In 
subjects over 50 years of age an increased 
intensity of green light and a decreased 
intensity of red light was required to ob- 
tain yellow by a mixture of these lights. 
Obi suggests that this fact indicates that 
the aged see things more reddish than the 
young. He further states that in aged 
people the area of Rayleigh’s equation is 
‘wider and that this fact indicates a de- 
crease in the power of differentiation of 
colors in the aged. (2 figures, 3 tables, 12 
references) Yukihiko Mitsui. 

Orth, Hans. Extreme discrepancy in the 
refraction of identical twins. Klin. Mo- 
natsbl. f. Augenh. 124 :304-306, 1954. 

Of the two brothers who were assumed 
to be homozygous twins, one was em- 
metropic and the other one had a myopia 
of 25 diopters. (4 references) 

Frederick C. Blodi. 


Starkiewicz, Witold. Prescription of 
iseikonic lenses. Klinika Oczna 24:7-21, 
1954. 

A high degree of anisometropia pro- 
duces differences in size of retinal images 
but only subjective aniseikonia has prac- 
tical importance for eikonometric tests. 
For near, the author uses an amblyoscope 
with similar targets, but of different 
colors. For the far test a telestereoscope is 
used. The smaller image is brought up to 
the size of the larger image. Vertical 
measurements only are considered as they 
are much more important than the hori- 
zontal. Charts with curves of anterior and 


posterior surfaces of lenses are given. (12 
figures, 8 references) Sylvan Brandon. 


5 
DIAGNOSIS AND THERAPY 
Allen, L., Braley, A. E. and Thorpe, H. 
E. An improved gonioscopic contact 
prism. A.M.A. Arch. Ophth. 51:451-455, 
April, 1954 


Improvements in the gonioprism first 


described by Allen and O’Brien are re- 
ported. The four sided prism facilitates 
examination of the entire angle with mini- 
mum manipulation. The central part of the 
prism can be used for slitlamp examina- 
tion of the vitreous and central retina. 
With maximal mydriasis it can also be 
used to view the extreme retinal periphery 
and lens equator. (3 figures, 2 references) 
G. S. Tyner. 


Allen, H. F., and Mangiaracine, A. B. 
Sterilization of sharp instruments for use 
in eye surgery. A.MA. Arch. Ophth. 51: 
311-314, March, 1954. 

The authors discuss the disadvantages 
and uncertainty of chemical sterilization 
of sharp eye instruments. They report that 
in their investigations the formula known 
as Post's solution No. 4 failed to prevent 
survival of bacterial spores after 24 hours 
of contact, and growth of certain forms 
after one hour contact. They recommend 
returning to dry sterilization, which was 

ago. (2 tables, 9 
R. W. Danielson. 


in vogue some years 
references) 


Berrettini, G. L. Iontophoresis with 
cortisone in ophthalmology. Arq. brasil. 
de oftal. 16:141-163, 1953. 

By means of iontophoresis, a high con- 
centration of a drug may be administered 
to the eye and thus achieve an effect not 
otherwise obtainable. There has not been 
any mention of the administration of corti- 
sone by this technique and the author in- 
vestigated the effect of its local adminis- 
tration by iontophoresis. Approximately 
one ce. of commercial cortisone in a dilu- 
tion of 1 to 10 was absorbed by gauze 
placed upon the positive electrode and in 
direct contact with the anesthetized eye. 
Applications were made daily, using a 
current of 1 to 2 milliamperes for 20 
minutes. 

Treatment was limited to phlyctenulo- 
sis, episcleritis, and uveitis. In episcleritis 
and phlyctenulosis the results of therapy 


4.36 


were satisfactory, but not superior to local 
therapy by instillation or subconjunctival 
injection. In uveitis, particularly the pos- 
terior type, local administration is ineffec- 
tive, although systemic therapy may pro- 
duce a favorable result. Here, iontophore- 
sis was successful in the observed cases. 
Cortisone should be employed in the ini- 
tial phase of the allergic reaction, and 
when used in advanced cases with de- 
struction of vital tissue, satisfactory re- 
sults should not be expected. In posterior 
uveitis, iontophoresis compares favorably 
with systemic administration, requires 
less of the drug and avoids any possible 
side effects. Its use in internal diseases 
of the eye of an allergic type is recom- 
mended. (15 references) 
James W. Brennan. 


Bettman, J. W., and Fellows, V. Radio- 
active phosphorus as a diagnostic aid in 
ophthalmology. A.M.A. Arch. Ophth. 51: 
171-179, Feb., 1954. 

The authors point out important factors 
which reduce the reliability of this test 
for ocular malignancy. The concentration 
of P® in normal eyes is greatest at the 
point of greatest blood supply, i.e., the 
uveal tract and the sites of insertion of 
the rectus muscles. A greater difference 
in count may exist between a portion of 
a normal uveal tract and the site of a rec- 
tus muscle than between normal uveal 
tract and a tumor. Misinterpretation may 
result in a diagnostic error. 

If the counting tube is not held perpen- 
dicular to the globe, but is allowed to tilt, 
radiations from a much greater area are 
counted, This may result in a faulty diag- 
nosis. In the first 15 minutes when a tube 
is held over a normal area, an increase in 
count is obtained as the tube is held at a 
greater distance from the sclera. The con- 
verse is true when it is held over a tumor. 
An inflammatory lesion may give rise to 
as high a count as some tumors because 
the height of the count is related to the 
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vascularity of the lesion. The differential 
diagnosis in this instance may be more 
clear if counts are taken a number of days 
after injection. (5 figures, 6 tables, 5 
references) G. S. Tyner. 


D’Ermo, F., and Di Giulio, F. In-vitro 
study of the action of combinations of 
antibiotics on pathogenic germs. Boll. 
d’ocul. 33 :80-99, Feb., 1954. 

Investigations included penicillin plus 
aureomycin; streptomycin plus aureomy- 
cin; penicillin plus streptomycin; aureo- 
mycin plus terramycin; aureomycin plus 
chloromycetin; chloromycetin plus terra- 
mycin; penicillin plus terramycin ; chloro- 
mycetin plus penicillin. Each of these 
combinations was added to cultures of 
Diplobacillus Morax-Axenfeld, Staphylo- 
coccus aureus, Staphylococcus albus, 
Streptococcus hemolyticus, Bacillus pyo- 
cyaneus, and Corynebacterium xerosis. 
The dosages of each antibiotic were: 
penicillin, 0.25 units or 0.03 units ; strepto- 
mycin, 0.03 or 0,003 mg. ; aureomycin, ter- 
ramycin and chloromycetin, 0.01 or 0.001 
mg. The results are represented in 10 
photographs of Petri dishes and in eight 
graphs showing synergism between peni- 
cillin and the three antibiotics, chloro- 


mycetin, aureomycin and streptomycin in 
vitro. The other combinations showed:a 
lesser degree of synergism but the low 
dosage employed in these experiments 
precludes far-reaching therapeutic con- 
clusions. (10 figures, 8 graphs, 19 refer- 
K. W. Ascher. 


ences) 


Haid, Bruno. Modern anesthesia in 
ocular surgery of children. Klin. Monatsbl. 
f. Augenh. 124 :277-290, 1954. 

The author reviews various methods of 
anesthetizing children, emphasizing es- 
pecially endotracheal anesthesia. He cites 
then his experiences in 93 children under 
the age of 12 years who underwent eye 
with general anesthesia. (10 

Frederick C. Blodi. 


surgery 
figures) 
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Hardy, L. H., Rand, G., and Rittler, 
M. C. The H-R-R polychromatic plates. 
A.M.A. Arch. Ophth. 51:216-228, Feb., 
1954. 

A new type 
color vision testing plates is described. It 
is in the form of a book containing 21 
color plates. The advantages of the test 
are rapidity of administration and suita- 
bility for testing children and illiterates. 
It shows both type and extent of the de- 
fect. The test is in production by the 
American Optical Co. (6 tables, 6 refer- 
ences) G. S. Tyner. 


of pseudoisochromatic 


Heinsius, E. Disinfection of hands be- 
fore ocular surgery. Klin. Monatsbl. f. 
Augenh. 124 :477-483, 1954. 

The skin of the hand was bacteriologi- 
cally tested after various procedures. The 
author advises five minutes of washing 
with soap and water and then five min- 
utes with a good disinfectant. After that 
alcohol should be used for 1 or 2 minutes. 
The influence of gloves or newer deter- 
gents is not considered. (1 chart, 35 refer- 
ences) Frederick C. Blodi. 

Krimsky, Emanuel. The psychologic 
approach to children’s eye problems. Post- 
grad. Med. 15:459-462, May, 1954. 

The psychologic factors consist of win- 
ning the patient’s cooperation, establish- 
ing mental contact, discovering and inter- 
preting the child’s inner conflicts, evalua- 
tion of subjective and objective findings, 
evaluation of possible parental misman- 
agement, and finally planning the manage- 
ment of both mother and child. Many 
psychologic eye problems in children arise 
from enviromental shock emanating from 
the parent, doctor, teacher, another adult 
or a playmate. (4 references) 

Irwin E. Gaynon. 


Liedtke, W. Omnacillin in ophthal- 
mology. Klin. Monatsbl. f. Augenh. 124: 
483-485, 1954. 


Omnacillin is a combination of novo- 
cain-penicillin G with foreign proteins. 
This new combination was used in ten 
cases of perforating injury, two of corneal 
ulcer, two cases of hypopyon-iritis and in 
other instances of infection. The results 
were apparently better than when penicil- 


lin alone was used. Frederick C. Blodi. 


Lij6 Pavia, J. Differential ophthal- 
modynamometry in lesions of the internal 
carotid. Rev. oto-neuro-oftal. Sudam. 28: 
133-135, Dec., 1953. 

The author reports his observation that 
in cases of thrombosis of the carotid ar- 
tery, or after its surgical ligature, the pres- 
sure in the central retinal artery of the 
affected side is lower than normal and de- 
scribes in detail the history and technique 
of ophthalmodynamometry. He analyzes 
the different factors which are important 
in the regulation of diastolic and systolic 
pressures of the central retinal artery. 
More importance should be given to the 
diastolic pressure, because its deviations 
from the normal relationship with the 
brachial pressure reveal abnormalities in 
the intracranial pressure, and it is a more 
accurate and precise measure than the 


systolic pressure in the central retinal 


artery. Any increase in the diastolic pres- 
sure is a sign of increased pressure and 
should be brought to the attention of neu- 
rologists, otologists, and neurosurgeons. 


Walter Mayer. 


Littman, H. A new microscope for use 
in surgery. Klin. Monatsbl. f. Augenh. 
124 :473-476, 1954. 

The firm Carl Zeiss has manufactured 
a stable microscope for use in surgery 
which is built similar to a corneal micro- 
scope. It is mounted on a firm stand and 
its immobility and optical system allow 
a magnification from 10 to 64 times. The 
working distance may remain constant. 
An illumination system, similar to the 
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Hammer lamp, is incorporated into the 
microscope. (3 figures) 


Frederick C. Blodi. 


Madroszkiewicz, Marian. Filatow’s tre- 
phine F. M. 3 adapted to Elliot’s handle. 
Klinika Oczna 24 :69-70, 1954. 

A trephine constructed according to 
Filatow-Marcinkowski measurements and 
adapted to Elliot’s handle is convenient 
and safe to use. Its construction prevents 
the loss of aqueous before the withdrawal 
of the trephine. (2 figures) 

Sylvan Brandon. 


Moulton, Olin D. New method of keep- 
ing polyethylene tubing in place when 
used in the lacrimal canaliculi. A.M.A. 
Arch, Ophth. 51:375, March, 1954. 

The author found that polyethylene 
tubing, when used according to the 
method of Henderson, could be held in 
place by flaring the upper end with a 
match flame or by pressing it against a 
warm metallic object. No suture is neces- 
sary. (2 references) R. W. Danielson. 


Sivasurbramaniam, P. Keratoplasty 
clamp. Brit. J. Ophth. 38 :189, March, 1954. 

Over the blades of an ordinary fixation 
forceps two lengths of rubber tubing 
about 1% inches long are slipped. This 
instrument is used to fixate the corneal 
graft while direct sutures are placed in it. 
The graft is simply clamped firmly be- 
tween the rubber-covered blades between 
which the graft can be rotated easily for 
successive sutures. (2 figures) 

Morris Kaplan. 


Smith, F. W. G. Lid retractor for cata- 
ract extractions. Brit. J. Ophth. 38:188, 
March, 1954. 

A simple retractor for the upper lid 
during cataract extractions is made by 
bending a paper clip to appropriate con- 
formity of the lid, attaching a heavy silk 
suture to one end of it, and a forceps to the 


looge end of the suture. A regular lid 
suture is used in the lower lid. (1 figure) 
Morris Kaplan. 


Stark, Hilmar. Cortisone in ophthalmol- 
ogy. Klin. Monatsbl. f. Augenh. 124 :584- 
590, 1954. 

This is the second article by the author 
discussing in a very general way some of 
the advantages of a local cortisone ad- 
ministration. Good results were obtained 
in most forms of iritis, even in the nodular 
form, provided the treatment was con- 
tinued for a long time. Cortisone enhanced 
the resorption of lens material after extra- 
capsular extractions and recalcitrant hy- 
phemas were treated successfully. (81 
references) Frederick C. Blodi. 

6 
OCULAR MOTILITY 


Baranowska, Teresa. Influence of atro- 
pine and pilocarpine on the balance of the 
extraocular muscles. Klinika Oczna 24: 
23-28, 1954. 

Atropine and pilocarpine influence the 
muscle balance by affecting accommoda- 
tion and through it convergence. The au- 
thor checked the muscle balance for near 
with the Maddox rod in 54 subjects before 
and after giving atropine. In 32 there was 
an increase in esophoria. In 12 of 15 sub- 
jects similarly examined before and after 
application of pilocarpine there was an 
increase in exophoria and in three there 
was no change. These drops may be used 
for treatment of phorias. (4 figures, 2 ref- 
erences) Sylvan Brandon. 


Berger, Lina. Fusion of rotated and 
vertically disparate double images. Arch. 
f. Ophth. 154 :389-400, 1953. 


Using Bielschowsky’s prism apparatus 
and round and turnable test objects, the 
author examined 35 persons with normal 
vision. The breadth of fusion was deter- 
mined by production of double images by 
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rotation and vertical disparation of the 
test objects. Sensory factors seem to con- 
trol fusion when the double images are 
produced by rotation, while muscular 
mechanisms dominate when double 
images are due to vertical disparateness. 
Latent hyperphorias and cyclophorias 
were found in about one third of the sub- 
jects. (5 figures, 10 references) 
Ernst Schmerl. 


Evans, P. Y. Some thoughts on the 
prognosis and treatment of concomitant 
strabismus. Klin. Monatsbl. f. Augenh. 
124 :402-423, 1954. 

This is a review of 100 cases of stra- 
bismus examined with the 
stereo-orthoptor. Orthoptic treatment was 
preferred when the deviation was less 
than 20 degrees. After treatment 35 pa- 
tients had fusion and stereopsis, 54 pa- 
tients had fusion only. Among the surgi- 
cal procedures the author still uses te- 
notomy. (6 charts, 29 references) 


Frederick C. Blodi. 


or treated 


Foroni, C. Operation for concomitant 
strabismus. Boll. d’ocul. 33:52-59, Jan., 
1954. 

The essence of this procedure is that 


the external rectus muscle tendon is 
divided into two horizontal bands which 
are anchored to the sclera so as to pro- 
trude a few millimeters out of the con- 
junctiva on the temporal side. Only a few 
days later the internal rectus is recessed, 
using a security suture to avoid possible 
overdosage. (7 figures) K. W. Ascher. 


Hamburger, F. A. Newer considera- 
tions and experiences in the conservative 
treatment of squint. Arch. f. Ophth. 154: 
516-537, 1953. 

The author presents theoretical con- 
siderations as well as his clinical experi- 
ences in 50 patients with strabismus. The 
author’s views are summarized as follows: 
disturbances in the early development of 
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binocular vision may be due to abnormali- 
ties of accommodation, convergence, tem- 
porary pareses, damage to the afferent or 
efferent nervous pathways of the visual 
apparatus and to the nervous centers. 
However, the damage usually occurs in 
eyes showing either monocular dominance 
or horror fusionis. Accordingly two types 
of squint can be differentiated. Nonsurgi- 
cal treatment consists in correction of re- 
fraction, temporary occlusion, and orthop- 
tic training. Alternating strabismus usual- 
ly requires orthoptic training plus sur- 
gery. One surgical procedure should 
secure parallel position of the eyes. The 
author obtained satisfactory results in 
about 80 percent of his cases. (1 table, 
160 references) Ernst Schmerl. 


Mattos, R. B., and Blois, A. S. Vertical 
component in horizontal concomitant 
strabismus. Arq. brasil. de oftal. 16:164- 
176, 1953. 

A vertical component in both divergent 
and convergent concomitant strabismus 
makes the treatment more difficult than it 
would otherwise be. The author encoun- 
tered this complication in 44 percent of 
patients examined in an orthoptic clinic. 
In discussing the etiology of vertical devi- 
ations, the difference between horizontal 
and vertical movements is emphasized. 
The latter are observed as stabilized con- 
jugate movements in the new-born, since 
they are necessary for vertical equilibrium 
and binocular vision. The horizontal, dis- 
junctive movements develop more slowly, 
and may not become perfectly executed 
until the age of seven. Anything which 
interferes with the development and func- 
tion of these vertically acting muscles 
will disturb conjugate fixation reflexes. 
Among factors listed as causing vertical 
are nuclear and _ peripheral 
nerve lesions, and malformations of the 
extrinsic and orbital contents. 
When paralysis develops after some bin- 
ocular vision has developed, the patient 


deviations 


muscles 
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shows compensatory tilting of the head 
and inhibition of movements which may 
cause diplopia. Treatment should be in- 
stituted early, in order to avoid spastic 
contracture of extra-ocular and neck 
muscles, The prescription of prisms is 
recommended as an aid in orthoptic train- 
ing, which is designed to stimulate fusion. 
Such training does not cure hyperphoria, 
although it affords relief from symptoms. 

The author prefers to correct a vertical 
component at the time of operating for the 
horizontal deviation, and sutures the 
medial and lateral recti above or below 
the original plane of insertion, depending 
upon his wish to elevate or depress the 
globe. No mention is made of direct inter- 
vention upon the vertically acting mus- 
‘les. (2 tables, 14 references) 

James W. Brennan. 


Meitinger, A. A short introduction to 
orthoptics. Klin. Monatsbl. f. Augenh. 
124 :423-433, 1954. 

A new, very simple orthoscope is de- 
scribed. It is a haploscopic device in 
which the targets are seen in mirrors. A 
short introduction to the technique of 
orthoptics is given. The author follows 
T. K. Lyle very closely, using his text- 
book freely. (figures, 6 references) 


Frederick C. Blodi. 


Ohm, Johannes. The spectrum of vibra- 


tions of miners’ nystagmus. Arch. f. 
Ophth, 154 :538-545, 1953. 

1000 cases of miners’ nystagmus 
showed a frequency of from 109 to 558 
vibrations per minute. External as well as 
internal conditions are said to be the 
pathogenetic factors. (5 figures, 2 tables) 

Ernst Schmerl. 


Pascal, Joseph I. Method of concord- 
ance in the diagnosis of strabismus. Brit. 
J. Ophth, 38:22-28, Jan., 1954. 

The method of concordance is unknown 
and unused in both the United States and 


in England and is not even mentioned in a 
single English-language text book, al- 
though it is described in some Spanish 
and French texts and is used in Europe 
and in South America. It is here recom- 
mended as an adjunct only to present 
methods of diagnosing paretic and spastic 
strabismus. It requires no _ extensive 
equipment. A red and green spectacle set 
and several target lights are all that the 
test requires. 

A series of diplopia tests is carried out 
at 6 to 7 feet; the head of the patient 
wearing the red-green spectacles is tilted 
in the various diplopia fields. The results 
are charted on a chart called the Pascal 
Muscle Schema, which is based on a ben- 
zine ring. Four case reports are described 
in some detail. (5 figures, 5 references) 

Morris Kaplan. 


Payne, I. W., and Reed, H. Ocular 
palsies following retrobulbar injection of 
acetyl choline for retinal arterial occlu- 
sion. Brit. J. Ophth. 38:46-48, Jan., 1954. 

In only one of 73 cases of retinal ar- 
terial occlusion described in the literature 
was there appreciable improvement in vi- 
sion after treatment by injection of acetyl- 
choline; however, one to several days 
had passed before commencement of 
treatment. Five other cases are described 
in which retrobulbar injection of the drug 
resulted in palsies of the external ocular 
muscles (except for the superior oblique) 
and anesthesia of the cornea, The muscu- 
lar palsies soon recovered, but the corneal 
anesthesia remained for a long time. The 
complication was ascribed to the drug it- 
self rather than to trauma from the injec- 
tion. (1 table) Morris Kaplan. 


Regnier, Edme. A current approach to 
strabismus. Postgrad. Med. 15 :463-466, 
May, 1954. 

Strabismus is best treated during the 
first six years of life. The goal consists of 
improving vision in the crossing eye, 
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alignment of the eyes by removing the 
accommodative factor or surgery, and the 
establishment of binocular vision with 
depth perception by the use of orthoptics. 
“Surgery limited to a single eye—as is 
most strabismus surgery today—too often 
reduces mobility of the eye and disregards 
the fact that strabismus is a defect in the 
cooperative function of the eyes together. 
Single eye surgery is one of the many 
reasons for the almost universal failure to 
promote a true functional cure of strabis- 
mus.” (8 references) Irwin E. Gaynon. 

Spaeth, Edmund B. The correction of 
diplopia after fractures of the orbit. Tr. 
Am, Acad. Ophth. 57 :883-888, Nov.-Dec., 
1953. 

Diplopia as a late effect of malunited 
fractures of the zygoma is discussed on 
the basis of indications for surgery other 
than those related specifically to the bony 
orbit. Correction of this diplopia is diffi- 
cult, but it is important in all cases. Some 
of the methods available are presented to 
emphasize the complexity of the surgical 
problems which must be solved. (5 fig- 
ures) Theodore M. Shapira. 

Swan, K. D., and Talbot, T. Recession 
under Tenon’s capsule. A.M.A. Arch. 
Ophth. 51 :32-41, Jan., 1954. 

The authors 
handling Tenon’s capsule in strabismus 


report a technique of 
surgery which preserves the normal rela- 
tionship of the capsule to the muscle, con- 
junctiva and sclera, The advantages of 
preserving this relationship are discussed. 
When operating upon the medial rectus 
muscle, the conjunctiva is incised parallel 
to the limbus 1.5 mm. in front of the plica. 
Tenon’s capsule is incised in front of the 
muscle insertion at right angles to the 
limbus and parallel to the center of the 
muscle. The intermuscular membrane is 
incised about 2 mm. on each side of the 
muscle thus leaving the muscle capsule 


intact. Lock-stitch chromic sutures are 


placed at the upper and lower borders of 
the muscle, the muscle divided from its 
insertion and recessed. The cut end of the 
muscle is tucked under when the scleral 
sutures are tied. Tenon’s capsule is closed 
by two sutures with knots placed next to 
the muscle rather than in the conjunctival 
side. The conjunctiva is closed separately. 
(8 figures, 3 references) G,. 5S. Tyner. 

Szostakiewicz-Sawicka, Helena. A case 
of bilateral posterior internuclear ophthal- 
moplegia. Klinika Oczna 24 :61-68, 1954. 

A man, 30 years of age, had an almost 
total inability to move his eyes at will 
which started three the 
examination. While distance 
there was slight convergent squint. In 
attempted dextroversion there was no 
movement of the right eye, and only a 
very small movement of the left eye. In 
levoversion there was no movement of 
either eye. Vertical movements were nor- 
mal. He could not follow an object. The 
pupils were round and reacted normally. 
Convergence was normal. The author dis- 
cusses the localization of a lesion which 
could produce these symptoms and shows 
that it is in the supranuclear paths which 
transmit impulses for conjugated lateral 
movements of the eyes, in the medial 
longitudinal fasciculus. The type of lesion 
is internuclear and the most probable 
cause is multiple sclerosis. (2 figures, 14 
references) 


weeks before 


fixing at 


Sylvan Brandon. 


Toselli, C. Insufficiency of convergence. 
Boll. d’ocul., 33 :17-30, Jan., 1954. 

The clinical study of 67 patients is re- 
ported. The diagnosis depends on receding 
of the convergence near point, relative 
exophoria and decrease of prism conver- 
gence, headache, asthenopia, and dizzi- 
ness. Females are more often affected than 
males, adolescent and young people more 
often than older ones. Half of the patients 
were emmetropic. The interpupillary dis- 
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tance seems to play no significant role. 
There was no preference as to hetero- 


phoria; many patients showed ortho- 
phoria. The first symptoms often occur 
during convalescence from febrile diseases 
accompanied by mild and transient psy- 
chic disorders, Aniseikonia may occasion- 
ally be a contributary cause. (58 refer- 
ences) K. W. Ascher. 
7 


CONJUNCTIVA, CORNEA, SCLERA 


Abramowicz, Ignacy. Corneal changes 
after ingestion of sulfathiazole. Klinika 
Oczna 23:255-257, 1953. 

A woman, 40 years of age, took two 
tablets of sulfathiazole. There was an al- 
lergic reaction in the form of itching of 
hands and feet, nausea, headache, and 
pain in the eyes. Both eyes were con- 
gested and sensitive to light. On slitlamp 
examination fine brownish granules were 
found just under Bowman's’ mem- 
brane. The visual acuity was not affected. 
Four months later she had sulfathiazole 
eye drops with similar ocular symptoms. 
The author discusses the literature on the 
subject of the ocular reaction to sulfa 
drugs. (1 figure, 4 references) 

S. Brandon. 


Abramowicz, Ignacy. Parenchymatous 
keratitis and glaucoma. Klinika Oczna 
24 :41-43, 1954. 

The author describes three cases of 
seemingly primary glaucoma in adults of 
about 40 years of age. On closer investi- 
gation signs of previous parenchymatous 
keratitis were found. No indications of 
previous iritis were seen. The author feels 
that there is a definite relationship be- 
tween the parenchymatous keratitis and 
glaucoma, He suggests that patients with 
parenchymatous keratitis should stay un- 
der observation for many years after the 
acute stage has subsided because of pos- 
sible secondary glaucoma. 

Sylvan Brandon. 
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Bietti, G. B., and Ferraris de Gaspare, 
P. F. Late results after sulfonamide-anti- 
biotic therapy of trachoma in a highly 
affected area. Rev. intern. du trachome 
31 :47-59, 1954. 

The authors note the high efficacy of 
sulfonamide and antibiotic therapy of 
trachoma when used in appropriate dos- 
ages. They report on the final results of 
sulfa-antibiotic therapy of 892 Arab 
school children in Palestine of which 567 
were reexamined 16 months after conclu 
sion of treatment. In spite of the fact that 
they were living in a highly contaminated 
area where reinfection could be expected, 
only 27 unequivocal relapses and 13 doubt- 
ful relapses were noted. Of the 567 reex- 
amined cases, 370 were healed, 81 nearly 
healed, and 116 improved. In a smaller 
series of 43 cases in Sardinia, treated and 
healed by sulfa therapy in 1941 and re- 
examined in 1953, there were only nine 
subjects with active trachoma in spite of 
the constant threat of reinfection in a 
trachomatous population. 

The authors conclude that the long- 
term result of sulfonamide and antibiotic 
therapy of trachoma is satisfactory and 
they urge the application of such therapy 
in the future to entire trachomatous popu- 
lations rather than to segments of the 
population such as school children. (2 
tables, 2 references) P. Thygeson. 


Boudet, Ch. Note on changes in tracho- 
matous pannus resulting from accidental 
or surgical corneal injury. Rev. intern. 
du trachome 31 :193-220, 1954. 


The author found that accidental cor- 
neal injury regularly induced an inflam- 
matory reaction in trachomatous pannus 
and also an independent reaction with new 
vessels going to the site of injury. It was 
sometimes difficult, but never impossible, 
to determine whether the lesion was trau- 
matic or simply an exacerbation of the 
trachoma. Successful keratoplasty was 
found to be possible in the presence of 
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trachoma pannus. Even if vascular in- 
vasion of a first graft occurred, a second 
graft was usually free from vessels. (21 


figures, 16 references) P. Thygeson. 


Carli, J. Attempt at rapid treatment of 
trachoma. Kev. intern. du trachome 31: 
164-172, 1954. 

The with the 
emergency treatment of trachomatous na- 
tive troops in Indochina during the pres- 


author was concerned 


ent war. After preliminary trials, the fol- 


lowing scheme was adopted for an eight- 
day treatment of florid cases: Conjunc- 
tival grattage was performed under local 
anesthesia and chloromycetin powder or 
aureomycin ointment then applied under 
a loose dressing for 48 hours ; chloromyce- 
tin powder or aureomycin ointment was 
then instilled twice daily for eight days. 
Best results were obtained with grattage 
plus chloromycetin powder. Permanent 
healing by this method was not claimed 
but good control of the disease for mili- 
tary purposes was achieved. 
P. Thygeson. 


Carlotti, Jean-Pierre. Dysmetrophic 
papilloreticulosis, or trachoma. Rey. in- 
tern. du trachome 31 :83-88, 1954. 

This metaphysical discussion of tra- 
choma does not lend itself to abstracting. 

P. Thygeson. 


Caselli, F. Glass membranes of the 
cornea. Boll. d’ocul. 32:714-722, Dec., 
1953. 

Glass membranes of the cornea in the 
right eye of a 20-year-old patient are de- 
scribed, They are, as is usual, sequelae of 
trauma from instruments or delivery, 
most probably due to pressure of the ob- 
stetric forceps. Artist’s drawing. (1 figure, 
20 references) K. W. Ascher. 


Gunderson, Trygve. Cornea and sclera. 
A.M.A. Arch. Ophth. 51:256-281, Feb., 
1954. 


The author reviews the literature under 
the headings, anatomy and physiology, 
ulcerative and non-ulcerative keratitis, 
corneal disturbances with and without 
metabolic or systemic disease, new and 
unusual diseases, pterygium, examina- 
tion, chemical burns, cortisone and hydro- 
cortisone, and surgery. (151 references) 

G. S. Tyner. 


Heydenreich, A. Congenital iritis and 
membranous cataract. Klin. Monatsbl. f. 
Augenh, 124 :573-579, 1954. 

A 12-day-old girl had congenital iritis 
with numerous keratitic precipitates and 
the lens was transformed into a grayish- 
white membrane. The etiology remained 
unknown. There were no signs of a con- 
genital lues. (2 figures, 17 references) 

Frederick C. Blodi. 


Klauder, J. V., and Meyer, G. P. Corti- 
cotropin, cortisone, thyroid, testosterone 
in syphilitic interstitial keratitis. A.M.A. 
Arch, Ophth. 51 :432-444, April, 1954. 

Fifty-six eyes with acute luetic inter- 
stitial keratitis were treated with one of 
the drugs listed in the title or a combina- 
tion of some of them. Subconjunctival 
injection of cortisone was of doubtful 
benefit and so was parenterally admin- 
istered corticotropin. Topical application 
of cortisone resulted in dramatic improve- 
ment in mild and moderate cases, but 
there was a tendency to recurrence. In 
severe cases topical cortisone was ineffec- 
tive. The authors have discontinued the 
use of cortisone because of the high in- 
cidence of recurrence and because they 
feel that cortisone prevents the develop- 
ment of local immunity and cure. 

Thyroid was administered concurrently 
with fever therapy and arsenicals, with 
beneficial results. Testosterone was ad- 
ministered prior to the use of fever and 
arsenicals. The authors conclude that sys- 
temic treatment is essential. Fever and 
antisyphilitic drugs are more effective in 
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producing favorable results if high doses 
of desiccated thyroid are used concur- 
rently. (1 figure, 23 references) 

G. S. Tyner. 


Miratynska-Rusinowa, Elzbieta. Possi- 
bilities of utilizing biologic properties of 
blood in the treatment of corneal diseases. 
Klinika Oczna 24 :35-40, 1954. 

The author the defense 
mechanism of the organism with particu- 
lar emphasis on the role of blood. Certain 
products of disintegration of the cellular 
elements of blood are active in defense 
against bacteria. Because of the absence 
of blood vessels in the cornea, local ap- 
plication of the whole blood containing 
these defense elements seems to be justi- 
fied. It was applied in 49 cases of corneal 
disease. Good results were obtained in 31 
patients, none in nine and doubtful results 
in nine, The author believes that instilla- 
tion of fresh blood into the conjunctival 
sac gives good results in difficult cases. 
It can be used in corneal transplant opera- 
tions to prevent or treat clouding and it 
has given good results in corneal burns. 
This method is practical only for hospital 
use. (1 table, 10 references) 

Sylvan Brandon. 


discusses 


Nafiagas, Pablo F. Nutritional dys- 
trophy of the corneal epithelium. A.M.A. 
Arch, Ophth. 51 :456-466, April, 1954. 

This is a sequel to an article published 
in 1953 which described the typical cor- 
neal changes of “nutritional dystrophy.” 
Biochemical examinations of the blood 
and urine were made to determine vita- 
min levels. The low intake and storage of 
vitamin B complex and the therapeutic 
response to administration of vitamin B 
complex is proof of the author’s original 
conception that the disease is a nutri- 
tional one. (10 figures, 8 references) 

G. S. Tyner. 
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Niwa, K. Histologic and cytologic 
study of the conjunctiva and conjunctival 
exudates. Acta Soc. Ophth. Japan 58 :379- 
394, 407-415, and 544-555. May and June, 
1954. 

Niwa reports a comparative study of 
the histology of the conjunctiva and the 
cytology of exudates in various kinds of 
conjunctivitis. The cytology of the exu- 
dates is that of the infiltrating cells in the 
epithelium but not of the subepithelium. 
The epithelial change is most destructive 
in trachoma. Lymphocytosis in the exu- 
dates indicates a severe epithelial affec- 
tion. After an antibiotic treatment, the 
leucocytes in the exudates shift to the 
right. (14 figures, 20 tables, 39 references) 

Yukihiko Mitsui. 


Picdé, Guillermo. Fibrotic hypertrophy 
of the plica semilunaris. A.M.A. Arch. 
Ophth. 51 :549-552, April, 1954. 

The author reports this case because no 
previous reports were found in the litera- 
ture. He concludes that the condition is a 
sequel to conjunctivitis. (3 figures) 

G. S. Tyner. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

De Ferrari, G. Interesting choroidal 
tuberculoma. Boll. d’ocul. 33:112-121, 
Feb., 1954. 

The 17-year-old girl showed a large 
protruding lesion near the lower border of 
the disc of her right eye, and disseminated 
small grayish nodules in the macula and 
in the periphery (colored drawing). 
Streptomycin treatment was followed by 
speedy regression of the choroidal tuber- 
culoma (drawing). Exudative peritonitis 
was diagnosed when an appendectomy 
was performed seven weeks after admis- 


sion. (4 figures, 22 references) 
K. W. Ascher. 
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DeVeer, J. Arnold. Juxtapapillary ma- 
lignant melanoma of the choroid and so- 
called malignant melanoma of the optic 
disc. A.M.A. Arch. Ophth. 51:147-160, 
Feb., 1954. 

This is a case report to illustrate the 
site of origin of melanotic tumors of the 
optic disc. The author has shown in his 
case that the tumor originated from the 
choroid adjacent to the disc. He questions 
the validity of a diagnosis of a primary 
malignant melanoma of the optic disc. 
Excellent photomicrographs and a review 
of the literature illustrate his point. (9 
figures, 23 references) G. S. Tyner. 


Gerewitz, H. Iris cysts after miotics. 
Klin. Monatsbl. f. Augenh. 124:521-528, 
1954. 

Among 349 patients with glaucoma and 
treated with miotics the author found 12 
eyes with pigment cysts of the pupillary 
margin. They may disappear spontane- 
ously or they may rupture. (8 figures, 13 


references) Frederick C. Blodi. 


Schlaegel, T. R., Jr., and Hungerford, 
L.. N., Jr. Isoniazid in tuberculous uveitis. 
A.M.A. Arch. Ophth. 51:481-498, April, 
1954. 


From clinical and laboratory experi- 
ence the authors conclude that isoniazid 
is of value in the treatment of tuberculous 
uveitis when used in combination with 
other antituberculosis measures such as 
streptomycin and dihydrostreptomycin, 
PAS, tuberculin desensitization and rest. 
The present recommended dosage is 3 to 
5 mg. per kilogram per day. A smaller 
amount may be adequate when used in 
combination with other drugs. Several 
months of therapy are probably necessary. 
The optimum time has not been estab- 
lished. Relapses may occur if isoniazid is 
stopped too early. (4 tables, 46 references) 


G. S. Tyner. 


9 
GLAUCOMA AND OCULAR TENSION 


Agarwal, L. P. Treatment of glaucoma 
with hydergine. Ophthalmologica 127: 
25-33, Jan., 1954. 

Hydergine consists of hydrogenated de- 
rivatives of three alkaloids of the ergo- 
toxine group and has, therefore, adren- 
ergic blocking action. It was used in the 
present study at first intravenously in 
doses of 1 cc. 2 to 3 times daily up to a 
total of 4 to 7 injections and then sub- 
lingually in doses of three linguets daily 
for 4 to 6 days. The drug was adminis- 
tered in 27 cases representing the com- 
moner types of glaucoma. The drug was 
wholly ineffective in chronic simple glau- 
coma, lowered the ocular tension tempo- 
rarily in three out of nine acute glau- 
comas and cured three out of six chronic 
congestive glaucomas (period of follow- 
up in the latter type of case not stated). 
Hydergine consistently relieved pain due 
to glaucoma. (cfr. Posner, Am. J. Ophth. 
33:1351, 1950) (6 tables, 13 references) 

Peter C. Kronfeld. 


Diener, F. Inflammatory glaucoma 
after psychic insults. Klin. Monatsbl. f. 
Augenh. 124 :393-402, 1954. 

Eight cases of “emotional” glaucoma 
are described. These were instances of 
narrow angle glaucoma which the author 
calls “inflammatory.” Some of these oc- 
curred soon after an operation on the 
other eye. It is not stated whether both 
eyes were bandaged, in that way produc- 
ing a prolonged dark room test. It is note- 
worthy however, that the many air at- 
tacks during the war produced only two 
cases of acute glaucoma in the area of 
Minster. (3 charts, 22 references) 


Frederick C. Blodi. 


Funder, Wolfgang. Operative treat- 
ment of hydrophthalmus. Klin. Monatsbl. 
f. Augenh. 124 :516-521, 1954. 
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Anterior sclerotomy of DeWecker was 
performed on 26 hydrophthalmic eyes 
from 1915 to 1927. This series is compared 
with 23 eyes in which Barkan’s goni- 
otomy was done from 1948 to 1953. The 
latter method gave consistently better 
results. (2 tables, 11 references) 


Frederick C. Blodi. 


Hallermann, W. An _ indication for 
surgery in primary glaucoma. Klin. 
Monatsbl. f. Augenh. 124:513-516, 1954. 

In a 3%-year-old man with juvenile 
glaucoma, miotics controlled the intra- 
ocular pressure, but both pupillary mar- 
gins had so many excrescences that the 
visual acuity was decreased and an opera- 
tion became necessary. (1 figure, 10 refer- 


Frederick Blodi. 


ences) 


10 
CRYSTALLINE LENS 

Franceschetti, A., and Rickli, H. Pos- 
terior (eccentric) lenticonus. A.M.A. 

Arch. Ophth,. 51:499-508, April, 1954. 
The clinical and histopathologic find- 
ings in an eye of an 11-year-old boy are 
described. The lens, in the region of the 
lenticonus, showed nuclei which are only 
found in the equatorial regions of normal 
lenses. On the basis of this finding, the 
authors believe lenticonus to be due to 
“an exaggerated apposition of crystalline 
fibers in connection with an aberrant zone 

of growth.” (11 figures, 26 references) 

G. S. Tyner. 


McLean, John M. Lens and vitreous. 
A.M.A, Arch. Ophth. 51 :556-569, April, 
1954. 

The literature is reviewed for the past 
year. (92 references) G. S. Tyner. 

Ogino, S., Ishihara, T., and Ito, A. 
Vitamin C metabolism in patients with 
senile cataract. Acta Soc. Ophth. Japan 
58 :466-467, May, 1954. 


When vitamin C is injected into cata 
ractous patients, the excretion of reduced- 
diketo-gulonic acid in the urine is smaller 
and that of oxy-diketo-gulonic acid is 
greater than in normal men. There seems 
to be a disturbance in the reductive metal) 
olism of vitamin C in cataractous patients. 
(3 tables, 12 references) 

Yukihiko Mitsui. 


11 
RETINA AND VITREOUS 


Dellaporta, Angelos N. Comparison of 
scleral resection and scleral folding in ex- 
perimental shortening of the eye. A.M..\. 
Arch, Ophth. 51 :525-534, April, 1954. 

The author performed scleral resections 
on 26 normal dog eyes, and scleral fold- 
ings (lamellar scleral resections) on 12 


dog eyes. The eyes were enucleated from 
several hours up to three months after 
operation and the specimens examined 


histologically. From these studies the au- 
thor concludes that identical results can 
be obtained with these operations in dog 
eyes. In human eyes with retinal separa- 
tion the author concludes that scleral re- 
section is the better because reattachment 
of the retina occurs more rapidly and 
firmly. This objection to scleral folding 
may be obviated by treatment with dia- 
thermy. (11 figures, 18 references) 
G. S. Tyner. 


Glees, M. Arteriovenous aneurysm of 
the retina and the ipsilateral cerebral 
hemisphere. Klin. Monatsbl. f. Augenh. 
124 :457-460, 1954. 

An 11-year-old boy had a typical race- 
mose angioma of the retina of the right 
eye and of the right middle cerebral ar- 
tery (proved by arteriogram). The right 
eye was practically blind and there was a 
leftsided hemiparesis. The partial cerebral 
atrophy could be caused by a lower blood 
pressure in the area of the hemangioma. 
(2 figures, 9 references) 

Frederick C. Blodi. 
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Jaeger, A. An evaluation of the blood 
current in retinal vessels. Klin. Monatsbl. 
f. Augenh. 124 :567-570, 1954. 

Only in the severely abnormal can the 
bloodstream be observed in retinal ar- 
terioles. It is more easily visible in the 
veins where the current is slower. Such 
observations can be made experimentally 
in frogs. They are rarely seen in human 
eyes and each case should be carefully 
recorded. Frederick C. Blodi. 
13 
NEURO-OPH THALMOLOGY 


Cogan, D. G., and Victor, M. Ocular 
signs of Wernicke’s disease. \.M.A. Arch. 
Ophth. 51 :204-211, Feb., 1954. 

Wernicke’s disease is thought to be due 
to thiamin deficiency. It is seen primarily 
in alcoholics and consists of mental con- 
fusion of the Korsakoff type, ataxia, and 
peripheral neuropathy. The principle ocu- 
lar signs are nystagmus, external rectus 
palsy and paralysis of conjugate gaze. 
The disease may appear as early as six 
weeks in severe nutritional deficiencies. 
It improves rapidly with thiamin admin- 
istration although nystagmus may persist 
for years. The authors report five cases. 
(14 references) G. S. Tyner. 

Oppermann, H. The pupil in vegetative 
dystonia. Klin. Monatsbl. f. Augenh. 124: 
434-446, 1954. 

The size of the pupil was measured 
by a still photography using white light 
directed toward the patient for 1/25 or 
toward a for 10 
Eight patients with some disturbances of 
the autonomic showed 
variations of the size of the pupil when 


white screen seconds. 


nervous system 
measured every morning. There was no 
correlation with the pulse frequency. Of 
70 normal patients thirty-six showed a 
dilation of the pupil with inspiration. In 
the other patients the pupil did not 
change and only in one of the patients did 


the pupil become constricted during in- 
spiration. (8 charts, 42 references) 
Frederick C. Blodi. 


Rucker, C. W., and Kernohan, J. W. 
Notching of the optic chiasm by overly- 
ing arteries in pituitary tumors. A.M.A. 
Arch, Ophth. §1:161-170, Feb., 1954. 

Five cases with clinical and necropsy 
findings are reported to demonstrate that 
may 
nerves and chiasm upwards against arter- 
ies of the Circle of Willis. The pressure 
results in notching of the nerves which 


pituitary tumors press the optic 


is anatomically consistent with inferior 
temporal field defects occurring late in 
the disease. 

The early upper bitemporal defects are 
probably the result of direct pressure of 


the tumor against the anterior margin of 
the chiasm, interfering with its blood 
supply. As the tumor forces the chiasm 
upwards and forward the anterior cere- 
bral arteries are put on the stretch. The 
constant arterial pulse transmitted from 
the internal carotid to the tightly drawn 
anterior cerebrals produces notching of 
the chiasm or optic nerves. Anatomical 
sketches, photographs, photomicrographs 
and visual fields are correlated to illus- 
trate the clinical and pathological rela- 
tionship. The pre-existing literature from 
1852 is reviewed. (9 figures, 11 refer- 


ences) G. S. Tyner. 


14 
EYEBALL, ORBIT, SINUSES 


Cavka, V. Results of orbital surgery. 
Ophthalmologica 127 :33-47, Jan., 1954. 

This report from the eye clinic of the 
University of Sarajevo, Yugoslavia, con- 
cerns 31 cases of orbital disease in which 
surgical treatment was given in the form 
of transcutaneous or transconjunctival 
orbitotomy (9 cases), temporary resection 
of the lateral orbital wall after Kroenlein 
(5 cases) and exenteration of the orbit 
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(16 cases). All radical operations were 
preceded by orbital puncture and biopsy. 
In 22 of the 31 cases the orbital disease 
proved to be neoplastic; in seven cases 
inflammatory pseudotumors were encoun- 
tered. The author favors the combination 
of the Kroenlein operation combined with 
an orbitotomy through the upper fornix 
or through the brow as a means of getting 
the best possible access to the deep orbital 
structures. 

In the second part of the paper the au- 
thor describes the technique of trans- 
orbital frontal lobotomy or leukotomy 
which he performs at the request of the 
psychiatric clinic in cases of schizo- 
phrenia. The postoperative ophthalmo- 
neurologic findings in 20 such cases are 
reported. (7 figures, 17 references) 

Peter C. Kronfeld. 


Leonhardt, V. A. Ocular manifestations 
in sequestrating inflammations of un- 
erupted teeth in infants. Klin. Monatsbl. 
f. Augenh. 124 :560-567, 1954. 

Three children were brought to the eye 
clinic with clinical manifestations which 
suggested orbital cellulitis or dacryo- 
cystitis. All three had a maxillary osteo- 
myelitis with a severe, sequestrating in- 
flammation of one or more teeth, This 
condition is not rare in infants and the 
complications such as empyema of the 
maxillary sinus, perforation of the palate, 
and perforation into the nose are mani- 
fold. The cause unknown. In- 
jury frequently precedes the inflammation 
(manual cleaning of the baby’s mouth by 
the mother). Two of the mothers in this 
series had purulent mastitis and one child 
had pyodermia, Antibiotics are frequently 
effective. Surgical intervention may be 


is often 


necessary. (4 figures, 17 references) 
Frederick C. Blodi. 


Parke, D. W., and Miller, J. M. Infec- 
tions of eye socket with particular refer- 


ence to treatment with Varidase. A.M.A. 
Arch. Ophth. 51 :429-431, April, 1954. 
Streptokinase-streptodornase (Vari- 
dase) produces a fall in viscosity of puru- 
lent exudates. It was successfully used in 
two cases of infection of the socket after 
enucleation. One ampoule of the drug was 
dissolved in 30 cc. of isotonic saline solu- 
tion. A fresh preparation was made daily 
and used to irrigate the socket (8 refer- 


ences) G. S. Tyner. 


15 
EYELIDS, LACRIMAL APPARATUS 


Milder, B., and Demorest, B. H. Dac- 
ryocystography. A.M.A. Arch. Ophth. 51: 
180-195, Feb., 1954. 

This study describes a clinical method 
for X-ray examination of the lacrimal ap- 
paratus and gives standards for the nor- 
mal dacryocystogram. The author’s pro- 
cedure is well illustrated and described, 
and should be consulted for details of 
clinical application. (14 figures, 8 refer- 
ences) G. S. Tyner. 


Zembrzuski, Konrad. The oculo-glandu- 
lar form of tularemia. Klinika Oczna 24: 
29-34, 1954. 

Until 1950, 47 cases of tularemia were 
described in Poland, of which five were 
oculo-glandular. The author 
epidemiology, pathogenesis and symp- 
toms of the oculo-glandular form of tu- 
laremia and describes an example in a 30- 


discusses 


year-old woman. (2 tables, 10 references) 
Sylvan Brandon. 


16 
TUMORS 


Haft, A. S., and Worken, B. Metastatic 
carcinoma of the choroid (bronchogenic) 
simulating primary tumor of the eye. 
A.M.A. Arch. Ophth. 51:445-450, April, 
1954. 

This is a clinical and pathological re- 


ABSTRACTS 


bronchogenic epidermoid car- 


with metastasis to the choroid. 


port of 
cinoma 
Ophthalmoscopically there was a rapidly 
increasing retinal detachment which 
eventually resulted in a painful eye which 
was enucleated. Because of the presence 
of pseudorosettes there was no unanimity 
of opinion as to the type of tumor when 
sections of the eye were examined histo- 
logically. The final diagnosis was estab- 
lished at (5 figures, 6 refer- 
ences) G. S. Tyner. 


autopsy. 


Kara, Gerald B. Benign calcifying epi- 
thelioma. A.M.A. Arch. Ophth. 51 :553- 
555, April, 1954. 

This case is reported because of the 
rarity of the lesion in the ocular region. 
The tumor occurs characteristically in 
young adults and predominantly in 
women. Clinically it appeared to be a 
sebaceous cyst in the supraorbital region. 
(2 figures,9 references)  G.S. Tyner. 

Meisner, G., and Unger, H. Ocular 
involvement in neurofibromatosis and 
pheochromocytoma. Klin. Monatsbl. f. 
Augenh. 124 :466-473, 1954. 

A 39-year-old, pregnant woman with 
neurofibromatosis showed signs of severe 
hypertension and died after a Cesarean 
section. The autopsy revealed a pheochro- 
mocytoma together with von Reckling- 
hausen’s disease. The histologic examina- 
tion of the right 
uncharacteristic iris nodules and a hyper- 


eye showed several 
tensive retinopathy. (6 figures, 43 refer- 
ences) Frederick C. Blodi. 

Nover, A., and Schmidt, H. Bilateral 
metastatic carcinomas of the eye or its 
adnexa. Ophthalmologica 127 :14-24, Jan., 
1954. 

Bilateral choroidal metastatic carcino- 
mas are fairly common. The authors re- 


port one case of bilateral orbital metas- 


tases and one case of bilateral iris metas- 


tases of primary breast carcinomas. (10 
figures, 70 references) 
Peter C. Kronfeld. 


Wagner, F., and Busanny-Caspari, W. 
Metastasis of a chorionepithelioma to the 
choroid. Klin. Monatsbl. f. Augenh. 124: 
461-466, 1954, 

A 32-year-old woman developed a cho- 
rionepithelioma 10 months after a normal 
delivery. There was a generalized dis- 
semination of the tumor with a metastasis 
to the right eye. The diagnosis was veri- 
fied by histologic study. (3 figures, 8 ref- 


erences) Frederick C. Blodi. 


17 
INJURIES 


Loehlein, Walter. The prognosis of 
ocular injuries after boxing. Klin. 
Monatsbl. f. Augenh. 124:570-573, 1954. 

Two cases are reported. One patient 
had a recurrent retinal detachment which 
could not be repaired. The second patient 
had diplopia after a fracture of the troch- 
lea. Recession of the contralateral inferior 
rectus muscle improved the condition, but 
the patient had to change his profession. 

Frederick C. Blodi. 


Vom Hofe, K. V., and Wiistenberg, W. 
Prophylaxis with penicillin in perforating 
injuries. Klin. Monatsbl. f. Augenh. 124: 
534-536, 1954. 

In a series of 200 cases of a perforating 
injury each second patient was given one 
subconjunctival injection of penicillin fol- 
lowed by repeated administration of a 
penicillin ointment. The other patients 
remained untreated. In the treated cases 
nine purulent infections occurred and five 
of these eyes had to be enucleated. In the 
control series there were 14 infections and 
eight eyes had to be enucleated. (1 table, 


3 references) Frederick C. Blodi. 
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18 
SYSTEMIC DISEASE AND PARASITES 


Galewska, Zofia. A case of intraocular 
larva of hypoderma bovis. Klinika Oczna 
24-51-56, 1954. 

After two days of observation, during 
an attack of pain, a larva was noticed in 
the anterior chamber of a boy, 5% years 
of age, with chronic uveitis of the left 
eye. The eye was congested off aad on. 
Vitreous opacities made the examination 
of the interior of the eye impossible. The 
larva was removed under general anes- 
thesia and was found to be that of a 
hypoderma bovis fly. After removal of the 
larva the eye regained some vision. Vit- 
reous opacities and a slightly subluxated 
lens remained permanently. (2 figures, 1 
table, l6 references) Sylvan Brandon. 


Herbst, W. Hypertensive retinopathy 
treated with “Hydergin.” Klin. Monatsbl. 
f. Angenh. 124 :446-457, 1954. 

Hydergin is an ergot preparation. It is 
given as drops, first five to ten drops 
three times daily and later more. An im 
provement was noticed in about two- 
thirds of the 40 patients with essential 
hypertension after prolonged treatment. 
(42 references) Frederick C. Blodi. 


Klemanska, Krystyna. Ocular trichino- 
sis. Klinika Oczna 24 :57-60, 1954. 

A woman, 30 years of age, was seen 
with edema of both lids of the left eye, 
myalgia and double vision. Examination 
was essentially negative; only the skin 
test for trichinosis was positive. Within 
two weeks all the symptoms disappeared. 
(2 references) Sylvan Brandon. 


Miratynska-Rusinowa, E., and Lisiecka- 
Adamska, H. Ocular symptoms in dia- 
betics. Klinika Oczna 24:75-76, 1954. 

The authors summarize the results of 
examination of 667 diabetic patients. Dis- 


ease of the iris was seen in four. In 129 
patients (19 per cent) diabetic retinitis 
was found. There were aneurisms in 195 
(27 per cent) and arteriosclerotic changes 
in 205 patients (30 per cent). Four cases 
of optic neuritis could be attributed to 


diabetes. Sylvan Brandon. 


Nonnenmacher, H. Diabetes mellitus, 
diabetic retinopathy and hypertension in 
the postwar period. Klin. Monatsbl. f. 
Augenh. 124:579-583, 1954. 

Diabetic retinopathy and diabetes with 
high blood pressure have become more 
frequent during the last years than in the 
years immediately following the World 
War. The statistics are from a municipal 
hospital near Dresden. In 1947 only one 
out of six diabetic patients had hyper- 
tension. In 1952 every other hospitalized 
patient with diabetes also had a vascular 
hypertension. This association is more 
frequent in women. In these cases the 
management of the hypertension is of 
utmost importance. (4 tables, 13 refer- 


ences) Frederick C. Blodi. 


Tanner, O. R. Ocular manifestations of 
infectious mononucleosis. A.M.A. Arch. 
Ophth. 51 :229-241, Feb., 1954. 

The ocular manifestations of infectious 
mononucleosis are frequently not recog- 
nized. They may be divided into two 
groups, those due to lesions of the eye 
itself and those due to lesions of the 
central nervous system. The first group 
may include conjunctivitis, lid and peri- 
orbital edema, episcleritis, optic neuritis, 
papilledema and retinal hemorrhages. 
The second group includes palsies of the 
extraocular muscles, ptosis, nystagmus, 
disturbances of conjugate deviation, 
hemianopsia and scotomata. The litera- 
ture is reviewed and a case is presented. 
(4 figures, 3 tables, 65 references) 


G. S. Tyner. 
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19 
CONGENITAL DEFORMITIES, HEREDITY 

Nizetic, Branko. Mandibulofacial dys- 
ostosis and status dysraphicus. Ophthal- 
mologica 127 :1-13, Jan., 1954. 

A typical case of mandibulofacial dysos- 
tosis is reported. The subject’s parents, 
brothers and sisters showed slight con- 
stitutional that 
considered as manifestations of 


anomalies could be 
status 
dysraphicus, that is of disturbed closure 
of the neural tube. (5 figures, 2 tables, 37 
references) Peter C. Kronfeld. 

Sapuppo, C. Congenital hydrocephalus 
and hypoplasia of the anterior segment of 
the eyeball. Boli. d’ocul. 33:65-79, Feb., 
1954. 

The patient, examined at the age of 
seven years, showed aniridia, hydroph- 
thalmus, and coloboma of lens and zonula 
of Zinn of the left eye. A photograph of 
the patient, of the lens under low power 
magnification, and photomicrographs of 
the anterior segment, chamber angle, and 
optic nerve amplify the description. The 


right eye was grossly normal with a. 


moderate myopia and the right optic nerve 


was slightly pale and had hazy borders. 
There is a discussion of the pathogenesis. 
(8 figures, 47 references) K. W. Ascher. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Miratynska-Rusinowa, Elzbieta. Re- 
fractive errors in adolescents and their 
relation to vocational adaptation. Klinika 
Oczna 24:45-50, 1954. 

The author discusses the necessity of 
adjusting the type of work or training of 
young workers to their visual efficiency 
and suggests that all adolescents before 
they start working or training should have 
their eyes examined. (3 tables, 8 ref- 
erences) Sylvan Brandon. 

Orlowski, Witold J. Polish ophthalmic 
literature. Klinika Oczna 24:71-74, 1954. 

The author presents the bibliography of 
Polish ophthalmology, except Klinika 
Oczna, for the years 1949 and 1950. There 
were 47 titles in 1949 and 33 titles in 1950. 

Sylvan Brandon. 
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ANNOUNCEMENTS 


INpEX OPHTHALMOLOGICUS 
A new Index Ophthalmologicus has been pub- 

lished by the International Council of Ophthal- 
mology. Containing the names and addresses of 
ophthalmologists, particulars of the ophthalmo- 
logical societies and the main eye hospitals, insti- 
tutes, and periodicals throughout the world, this 
volume may be ordered from: 

Dr. A. C. Copper 

Coehoornsingel 42, 

Zutphen, Holland. 


The price is $2.75, or 
currency. 


its equivalent in other 


COURSES IN PHYSIOLOGIC OPTICS 

Among the postgraduate courses in clinical medi- 
cine announced by Columbia University for 1954-55, 
is a 30-hour course in physiologic and geometric 
optics to be given on Wednesday afternoons at 


Montefiore Hospital, New York, from three to five, 
starting October 6th, by Dr. Joseph I. Pascal. 


MISCELLANEOUS 
ARMY AWARD 
Mrs, Helenor Wilder Foerster, formerly chief of 
the ophthalmic pathology section of the Armed 


Forces Institute of Pathology, Washington, D.C., 
who is now residing in San Francisco, California, 
recently received the highest award the Department 
of the Army gives civilian employees. At a cere- 
mony in San Francisco, the Honorable George H. 
Roderick, assistant secretary of the Army, pre- 
sented the exceptional Civilian Service Decora- 
tion to Mrs. Foerster for her work on Toxoplasma. 


NortH RHODESIAN OPHTHALMOLOGIST 

Mr. C. M. Phillips, M.A., M.B.,_ B.Chir. 
(Cantab.), F.R.C.S. (Eng.), D.O.M.S. is engaged 
in the active practice of ophthalmology at Lusaka, 
North Rhodesia. He is che government ophthalmic 
specialist in the Colonial Medical Service, specialist 
for the Rhodesia Railways and the Copperbelt 
Chamber of Mines. 

Owing to misinformation, his prominence in 
North Rhodesia was not mentioned in Dr. Arthur 
J. Bedell’s recent article on “Ophthalmology in the 
Union of South Africa.” 


Societies 
Sr. orricers 
Recently elected as officers of the St. Louis 
Ophthalmological Society were: President, Dr. 
Robert Dean Mattis; vice president, Dr. S. Albert 
Hanser ; treasurer, Dr. Thaddeus Szewezyk ; secre- 
tary, Dr. Anton J. Hummel. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a two-penny post card to 


The Guild of Prescription 


110 E. 23rd Street New York (10) N.Y. 
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THE TREPHINE—A new model with a specially 
designed little motor of unusual power and smooth- 
ness, for quick, clean cutting, even with the larger 
sizes of transplant cutters. A convenient finger con- 
trol switch gives you instant start or stop of the 
trephine blade. Light weight, beautifully, precisely 
built and balanced, the trephine is furnished com- 
plete with two cutting blades (1.5 mm. and 
2 mm.) in a fitted case, and including a special 
long-life battery box. Each, $97.50 


THE NEW MUELLER 
Electric 


CORNEAL TREPHINE 


ALSO DRIVES 
THE WITZEMAN 
CORNEAL BUR 


A Balanced, Clean-Cutting Instru- 
ment—Complete With Its Own 
Special Battery Box 


THE WITZEMAN BUR— round, medium 
size (0.9 mm.) corneal bur mounted on a short 
shank that is interchangeable with the Green-type 
cutting blades on the Electric Trephine. Very 
useful and efficient for the 
removal of stains, rings, etc., 
following extraction of ocular 
foreign bodies. (Other sizes. 
special, to order.) Each, $3.50 


Order Direct From Us—lInstrument Makers To The Profession Since 1895 


OV. Mueller ¢ Ce 


330 SOUTH HONORE STREET 
CHICAGO 12, ILLINOIS 


518 Powell Street 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, MD. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5. 6.6, mm. diameters. 


Trephine, case, and two 1% mm. blades .............. 


PARSONS OPTICAL LABORATORIES, INC. 


San Francisco 2, Calif. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


610 Olive Street 
518 N. Grand Boulevard 
and Clayton, Mo. 


Prescription Opticians Since 1879 


CHICAGO, ILL. 


ALMER COE & COMPANY 
Prescription Opticians 


Established 1686 
10 N. Michigan Ave. 


1645 Orrington Ave., Evanston, Iii. 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


30 N. Michigan Avenue 
Chicago, Illinois 


Suite 1015 


Phone RAndolph 6-2243-44 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. @ 


NEW YORK CITY 


Optician Established 1875 
520 Fifth Ave., New York 
255 Livingston St., Brooklyn 


Member Guild of Prescription Opticians of 
America 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 
Corrected Curve Lenses 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 


LONDON ESTABLISHED 1875 
ATKINSON SCLERATOME 


Dr. Walter 8. Atkinson—W atertown, N.Y. 


The Atkinson Scleratome was devised to make the incision 
for preplaced sutures, as it is often difficult to make a clean 
incision the proper length and depth with the cutting instru- 
ments generally used for this purpose, especially if the eye 
is soft. In this new instrument the depth of the blade and 
thickness of the shaft guard against making the cut too deep. 
This scleratome may also be used to make a scratch or ab externo incision or to outline 
the sclera to be removed in scleral resections. Price $6.50 ea. 


EBER SUTURING FORCEPS 


Stainless steel, straight. A very fine toothed forceps that is used for corneal suturing. 
Straigh $10.50 Angled (not illustrated) 


Visit Us at the 17th International Congress of Ophthalmology—Sept. 12-17 and the 
Convention—Sept. 19-24. Waldorf-Astoria, N.Y... Booths 118-119 


A New Departure 
in Near Vision 
Testing 


The FINK NEAR VISION TEST book — with only 
one size type on a page — is a complete departure 
from the usual near vision test. 


These are some of its advantages: 
Only one size type on a page 
Percentage rating, Jaeger designation, and inch 
designations on each page 
Durable plastic construction 
Completely washable 
Pages notched on left and right for easy turning 
Comfortably held by patient during test 
Has illiterate chart 


Eleven pages. Over-all size of test book . 
4%" wide x 814” long. 


Write or call your nearest 
BENSON LABORATORY for further details. 


Executive Offices @ Minneapolis, Minn. 


LABORATORIES IN LEADING UpPpER MIDWEST CITIES 


x 
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BERENS PRISMS 


These prisms have many advantages over glass 
WILL NOT BREAK OR CHIP @ LIGHT IN WEIGHT ¢ LOWER COST 
CAN BE REPOLISHED 
These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or without leather 
covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 
No. S-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. S-16 1 each %4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 
No. §-22 leach '4-1-2-3-4-5-6-7-8-9-10-12-14-16-18-20-25-30-35-40-45-50 
50 Available at all optical and surgical suppliers. 
Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 


Our new complete brochure is now available 


GREINER & MUELLER 
Expert makers 
of artificial human eyes 
GLASS & PLASTIC 


55 E. Washington St. . Chicago 2, til. 
Phone FR 2-4449 
Branches at Kansas City, Mo., Detroit, Mich. 


Ow Sale Serving the Mladle Weet 


Eye making has been a family tradition 
with us since 1835. 


The test of time proves that the “LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all sports, including swimming. 
Write for Brochure 


Manufacturers of 
all types of 
Contact Lenses 


a. Branches in PHILADELPHIA « MONTREAL « JOHANNESBURG 
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Ji For Cases of Subnormal Vision 7 


Experience has shown that Spectel 
Telescopic Spectacles effect sub- 
stantial improvement in many cases 
of low visual acuity. Available in 
two powers, Spectels provide retinal 
image magnification of 1.7 or 2.2 
diameters. 

Prescribing Spectel telescopic spec- 
tacles is primarily an extension of 
regular refracting routine. Trial sets 


(with Coated Lens) 


are simple to use and moderate in 
price. 

Full details in bulletin 302 available 
from your supply house or direct 
from us. 


Distributed in Canada by K 0 L L 0 +. 
imperil Optical Compory / pion. Northampton, Massachusetts CORPORATION 


New York Office: 30 CHURCH ST., NEW YORK 7, N. Y. 
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International Journal of Ophthalmology 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fiir Augenheilkunde 


Organ der Schweizerischen Ophthalmologischen Gesellschaft - Organe de la Société Suisse htal. 
mologie. Organ van het Nederl. ac ~ —— + Organ of the Netherl. 


Editores: 


H. Ehlers 
H. Rgnne* 


Finlandia: 
— A. Faber | 
Redactores: A. BRUCKNER-Basel, H. WEVE-Utrecht 


It is the task of “Ophthalmologica” to advance our knowledge in Ophthalmology by stimulating 
international co-operation. We publish: 

1. Papers in English, German and French. 

2. Reviews. One or more subjects of Ophthalmology will be reviewed every month, so that the 
— will obtain a comprehensive survey of all the publications which have appeared during 

past year. 

3. Notes on practical questions. These columns are to be devoted to short interesting observations 
op cases occurring in everyday practice. They will appear in concise form, perhaps accompanied 
by an illustration. 

4. Reports about the activities of ophthalmological societies. 

5. Book Reviews. News. 


2 volumes of 6 parts each are published yearly. Subscription price U.S. $10 per volume 
plus $.60 postage 


S. Karcer Pusuisners, BAseL, SwitZERLAND 


For U.S.A.: Albert J. Phiebig 
545 Fifth Avenue, New York 17, New York 
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M. Sobhy Pasha E. Aubaret M. Amsler G. Schintgen 
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ANNALES 
D’OCULISTIQUE 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 


PAUFIQUE 
MAGGIORE 


Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
thalmological Societies. 


This review is published by Messrs. Doin & Co. 
8 Place de I’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 


XXX 
REDSLOB ROCHON. MAGITOT 
BAILLIART HARTMANN 
HAMBRESIN FRANCESCHETTI 
AMSLER 
| DIAZ-CANEJA PV. MORAX 
FRANCOIS 


MAGNETIC CAMPIMETER 


*EDMUND B. SPAETH, M.D. 
PHILADELPHIA, PA. 


This new precision instrument gives 
accurate determinations and correct 
configuration of the visual field with 
great savings of time and effort. 
The Conover-Spaeth Campimeter 
is 24” square. It is placed on a table 
with the patient seated in front, his 


eye positioned 10/2” from the central 


fixation point. The operator, stand- 
ing behind the screen, facing the 
patient and looking directly into the 
patient's eye, is able to detect the 
slightest wavering. The test object is 
introduced to the visual field from a 
“Concealment Circle’’ and is con- 
trolled by a magnet from the back of 
the campimeter. The patient is not 
able to anticipate or even guess on 


which radius or from which side, 
right or left, the test object will appear. 

This assures accuracy and elimi- 
nates time-consuming rechecking. 

The back of the campimeter is 
clearly marked in degrees of the 
circle and angles of vision to con- 
form to the standard Berens chart. 
Each radius tested is immediately 
entered on the chart . . . No markers 
to be placed or removed. 

The time saved in each examina- 
tion Creates Opportunities for more 


“fields” or other office work. 


VABSOLUTE ACCURACY 
FASTER 


Write for detailed information. 


OPHTHALMIC 
OPTICIANS 


Wholesale Ik Service 


Branch Offices: 


1920 W. Harrison St. at Ogden 
1139 Central Ave., Wilmette, Il. 


DISPENSING SERVICE 


Main Office: 
109 N. Wabash Ave., at Wash. 
Chicago, Illinois 


(formerly Belgard, inc.) 


Conover- Spaeth® 
| 
— — — | 
INC. 


service-- 
artificial 
eyes and 

orbital 
implants 


| | 


Superior artificial eyes and buried implants 
have long been a distinctive feature of 
AO Monoplex'service. The completeness 
and adaptability of the service offered 

in these two fields is illustrated in the 
following list of Monoplex products. 


@ All-Plastic Artificial Eyes 
(stock and modifications) 


All-Plastic Custom Artificial Eyes 

Cosmetic Cover Lenses 

Muscle Attached Buried Implants 
@ Conformers for Postoperative Use 


For complete information write Monoplex 
Department, American Optical 
Company, Southbridge, Massachusetts. 


REG. BY AMERICAN OPTICAL ComPanY 


American Optical 
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